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1.0 INTRODUCTION

A major function of the Tank Waste Remediation System (TWRS) is to characterize waste in
support of waste management and disposal activities at the Hanford Site. Analytical data from
sampling and analysis and other available information about a tank are compiled and
maintained in a tank characterization report (TCR). This report and its appendixes serve as the
TCR for double-shell tank 241-AW-104.

The objectives of this report are 1) to use characterization data in response to technical issues
associated with tank 241-AW-104 waste, and 2) to provide a standard characterization of this
waste in terms of a best-basis inventory estimate. Section 2.0 summarizes the response to
technical issues, Section 3.0 shows the best-basis inventory estimate, Section 4.0 makes
recommendations about the safety status of the tank and additional sampling needs. The
appendixes contain supporting data and information. This report supports the requirements of
the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1997), Milestone
M-44-15b, change request M-44-97-03 to "issue characterization deliverables consistent with
the Waste Information Requirements Documents developed for 1998."

1.1 SCOPE

The characterization information in this report originated from sample analyses and known
historical sources. The results of recent sample events will be used to fulfill the requirements
of the data quality objectives (DQOs) and memorandums of understanding specified in
Brown et al. (1997) for this tank. Other information can be used to support conclusions
derived from these results.

Appendix A contains historical information for tank 241-AW-104 including surveillance
information, records pertaining to waste transfers and tank operations, and expected tank
contents derived from a process knowledge model. Appendix B summarizes recent sampling
events (see Table 1-1), sample data obtained before 1989, and sampling results. Appendix C
reports the statistical analysis and numerical manipulation of data used in issue resolution.
Appendix D contains the evaluation to establish the best basis for the inventory estimate.
Appendix E is a bibliography that resulted from an in-depth literature search of all known
information sources applicable to tank 241-AW-104 and its respective waste types. The
reports listed in Appendix E are available in the Lockheed Martin Hanford Corp. (LMHC)
Tank Characterization and Safety Resource Center.
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Table 1-1. Summary of Recent Sampling.

Samnple/Date' Phase Loctin Segiientatioun % Recovery
Supernatant grab Liquid Riser 16C 3 grab samples N/A
sample
(9/27 to 9/28/94)

Push core Solid/liquid Riser 13A 8 segments, upper 35% to 93%
(6/19 to 6/23/97) half and lower half

Push core Solid/liquid Riser 15A 8 segments, upper 64% to 100%
(6/24 to 6/25/97) half and lower half

Combustible gas Gas Tank headspace 6.1 m n/a n/a
test (6/97) (20 ft) below top of

riser

Notes:
N/A = not available
n/a = not applicable

'Dates are in the mm/dd/yy format.

1.2 TANK BACKGROUND

Tank 241-AW-104 entered service in 1980 by receiving dilute caustic solution waste (Agnew
et al. 1997b). In 1981, the tank received waste from tank 241-AY-101. Beginning in 1982
and continuing throughout its transfer history, the tank was used to support 242-A Evaporator
operation. From the third quarter of 1982 to the first quarter of 1986, dilute non-complexed
waste was transferred to the tank from tank 241-AW-102 as 242-A Evaporator bottoms.
Supernatant waste was transferred to the 242-A Evaporator through tank 241-AW-102 as
242-A Evaporator feed from the third quarter of 1982 to the first quarter of 1989. Dilute
non-complexed waste was transferred from the tank to tank 241 -AW- 105 in the third quarters
of 1982 and 1983. From the fourth quarter of 1982 to the first quarter of 1983, the tank
received decladding waste from the Plutonium-Uranium Extraction (PUREX) Facility . In the
third quarter of 1983 supernatant waste was transferred to the tank from tank 241-AZ-101. In
the fourth quarter of 1982 and from the third quarter of 1986 to the second quarter of 1991,
the tank received PUREX low-level waste. Throughout its transfer history, the tank has
received periodic additions of flush water from miscellaneous sources.

Table 1-2 summarizes the description of tank 241-AW-104. The tank has a maximum
capacity of 4,390 kL (1,160 kgal), and presently contains an estimated 4,235 kL (1,119 kgal)
of dilute non-complexed waste (Hanlon 1998). The tank is not on the Watch List (Public
Law 101-510).

1-2



HNF-SD-WM-ER-453 Rev. 1

Table 1-2. Description of Tank 241-AW-104.

A . W )"A 
............. .

Type Double-Shell

Constructed 1978-1980

In service 1980

Diameter 22.9 m (75.0 ft)

Operating depth 10.5 m (34.5 ft)

Capacity 4,390 kL (1,160 kgal)

Bottom shape Flat

Ventilation Operating exhauster

Waste classification Dilute noncomplexed

Total waste volume' 4,235 kL (1,119 kgal)

Supernatant volume 3,361 kL (888 kgal)

Saltcake volume 284 kL (75 kgal)

Sludge volume 590 kL (156 kgal)

Drainable interstitial liquid volume 114 kL (30 kgal)

Waste surface level (May 31, 1998)2 1,033 cm (406.86 in.)

Temperature (May 31, 1997 to May 31, 1998) 16.6 *C (61.9 *F) to 26.7 *C (80.0 *F)

Integrity Sound

Watch List None

Flammable Gas Facility Group 2

..... .SAMPLING ATE

Grab sample September 1994

Core sample June 1997

SERVYCEkSTATUS

Active service

Notes:
'Waste volume is estimated from surface level measurements (Hanlon 1998)..
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2.0 RESPONSE TO TECHNICAL ISSUES

The following technical issues have been identified for tank 241-AW-104 (Brown et al. 1997).

* Safety screening: Does the waste pose or contribute to any recognized potential
safety problems?

* Flammable gas: Does a possibility exist for releasing flammable gases into the
headspace of the tank or releasing chemical or radioactive materials into the
environment?

* Organic solvents: Does an organic solvent pool exist that may cause a fire or
ignition of organic solvents in entrained waste solids?

* Compatibility: Will safety problems be created as a result of commingling waste
types in interim storage? Do operations issues exist that should be addressed
before waste is transferred?

* Privatization: Do the samples taken from tank 241-AW-104 and the subsequent
laboratory analysis meet the needs of the privatization low-activity waste DQO
(Wiemers and Miller 1997)?

The sampling and analysis plan (Benar 1997) specifies the types of sampling and analysis used
to address these issues. Data from the analysis of the 1997 push-mode core samples and
combustible gas test results provided the means to respond to the technical issues. Sections 2.1
through 2.5 present the responses. See Appendix B for sample and analysis data for
tank 241-AW-104.

2.1 SAFETY SCREENING

The data needed to screen the waste in tank 241-AW-104 for potential safety problems are
documented in Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). These
potential safety problems are exothermic conditions in the waste, flammable gases in the waste
and/or tank headspace, and criticality conditions in the waste. These conditions are addressed
individually in Sections 2.1.1 through 2.1.3.

Two core samples (cores 204 and 206) were obtained during the 1997 sampling event. The
intent of the sampling event was to obtain two vertical profiles- of the tank solids layer only
(the bottom 366 cm [144 in.]) (Bell 1997). Eight segments were recovered for each core.
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2.1.1 Exothermic Conditions (Energetics)

The first requirement outlined in the safety screening DQO (Dukelow et al. 1995) is to ensure

that tank 241-AW-104 does not contain sufficient exothermic constituents (organic or
ferrocyanide) to pose a safety hazard. Because of this requirement, energetics in
tank 241-AW-104 waste were evaluated. The safety screening DQO required that the waste
sample profile be tested for energetics every 24 cm (9.5 in.) to determine whether the
energetics exceeded the safety threshold limit. The threshold limit for energetics is 480 J/g on
a dry-weight basis. Results obtained using differential scanning calorimetry indicated that no
sample obtained from tank 241-AW-104 had mean exothermic reactions (on a dry-weight
basis) exceeding the safety screening DQO limit. The maximum dry-weight exotherm
observed was 111 J/g from the drainable liquid of segment 21, core 206. The maximum upper
limit to a 95 percent confidence interval on the mean was 125 J/g from the same sample.

2.1.2 Flammable Gas

Headspace measurements were taken from the tank dome space before taking the June 1997
push core samples. Flammable gas was not detected in the tank headspace (0 percent of the
lower flammability limit) before sampling. Data for the combustible headspace gas test (sniff
test) are presented in Appendix B.

2.1.3 Criticality

The safety screening DQO threshold for criticality, based on the total alpha activity, is 1 g/L.
Because total alpha activity is measured in pCi/mL instead of g/L, the 1 g/L limit is converted
into units of ttCi/mL by assuming that all alpha decay originates from 239Pu. The safety
threshold limit is I g 239pU per liter of waste. Assuming that all alpha is from 2 '9pu and using
the maximum solids density of 1.69 g/mL, 1 g/L of 239pu is 36.4 pCilg of alpha activity. The
maximum total alpha activity result was 4.49 pCi/g (core 206, segment 19, lower half). The
maximum upper limit to a 95 percent confidence interval on the mean was 4.86 pCi/g (core
206, segment 19, lower half), indicating that the potential for a criticality event is extremely
low. Therefore, criticality is not a concern for this tank. Appendix C contains the method
used to calculate confidence limits.

2.2 FLAMMABLE GAS DATA QUALITY OBJECTIVE

The applicability of the flammable gas DQO (Bauer and Jackson 1997) has been extended to
all tanks. Analyses and evaluations will change to meet program needs until this issue is
resolved. The unreviewed safety question for flammable gas safety issues is expected to be
closed in fiscal year 1998, and final resolution of the flammable gas safety issue is expected to
be completed by September 30, 2001 (Johnson 1997). These dates are consistent with
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Milestone M-40-09 and M-40-00 (Ecology et al. 1997) to close out the unreviewed safety
question for Watch List tanks and to resolve all flammable gas safety issues for high-priority
tanks. For tank 241-AW-104, the analyses required by the flammable gas DQO are to be
performed opportunistically when the tank is being sampled for other purposes. Because the
June 1997 core sampling event occurred before the release of the flammable gas DQO
(December 1997), flammable gas DQO analyses were not performed on the core samples.
Analyses to address the flammable gas DQO will likely be performed during the next sampling
and analysis event for tank 241-AW-104.

2.3 ORGANIC SOLVENTS SAFETY SCREENING

The data required to support the organic solvents safety screening issue are documented in the
Data Quality Objective to Support Resolution of the Organic Solvent Safety Issue (Meacham
et al. 1997). The DQO requires tank headspace samples to be analyzed for total nonmethane
organic compounds to determine whether the organic extractant pool in the tank is a hazard.
The purpose of this assessment is to ensure that an organic solvent pool fire or ignition of
organic solvents cannot occur.

No vapor samples have been taken to estimate the organic pool size. However, the organic
program has determined that even if an organic solvent pool does exist, the consequence of
a fire or ignition of organic solvents is below risk evaluation guidelines for all the tanks
(Brown et al. 1998). Consequently, vapor samples are not required for this tank. The organic
solvents issue is expected to be closed for all tanks in fiscal year 1998.

2.4 COMPATIBILITY

Tank 241-AW-104 is an active waste storage tank. Before pumping waste to or from other
waste tanks or from waste generators, tank farms operations performs a waste compatibility
assessment. The waste compatibility assessment ensures that the waste in tank 241-AW-104 is
compatible with the proposed source or double-shell tank receiver tank waste. The Data
Quality Objectives for Tank Farms Waste Compatibility Program (Mulkey and Miller 1997 and
Fowler 1995) directs the waste compatibility assessment. A waste compatibility assessment
adhering to current requirements will need to be performed before transferring waste to or
from tank 241-AW-104.

A waste compatibility assessment (Dodd 1994) was performed for tank 241-AW-104 in 1994
in preparation for transferring waste to tank 241-AP-107 to support the 242-A Evaporator
Campaign 95-1. The assessment was performed under the guidance of Data Quality
Objectives for the Waste Compatibility Program (Carothers 1994) and Tank Farm Waste
Compatibility Program (Sutey 1994) and data from three 1994 grab samples were used. The
assessment determined that all requirements of Carothers (1994) and Sutey (1994) were met
for tank 241-AW-104; therefore, the supernatant in the tank was compatible with the waste in
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both tank 241-AP-107 and tank 241-AW-103, which was also sending waste to tank
241-AP-107 to support the evaporator campaign. However, the waste was not transferred to
tank 241-AP-107 because of pump problems.

2.5 PRIVATIZATION

Tank 241-AW-104 was selected as one of the source tanks for low-activity waste feed for the
privatization contractor, which placed it within the scope of the privatization low-activity waste
DQO (Wiemers and Miller 1997). Since the release of Revision 3 of Brown et al. (1997), the
privatization issue has been subdivided into numerous sub-issues, each addressed by a separate
DQO. Revision 4 of Brown et al. (1998) identifies the privatization sub-issue of waste feed
delivery as being applicable to the tank.

The privatization baseline is currently under review. The applicability of this issue to tank
241-AW-104 may change as privatization needs change. To date, no samples or specific
analyses on waste from tank 241-AW-104 have been requested to address the privatization
issue.

2.6 OTHER TECHNICAL ISSUES

2.6.1 Tank Heat Load

A factor in assessing tank safety is the heat generation and temperature of the waste. Heat is
generated in the tanks from radioactive decay. An overall tank heat load estimate based on
sampling data is not available, as radionuclide analyses other than total alpha activity were not
required or performed for the 1997 sampling event; only the supernatant was analyzed for
radionuclides during the 1994 grab sampling. An estimate based on the supernatant results
only from the 1994 sampling yielded a value of 67.8 W (232 Btu/hr). This estimate was based
on data for 24 Am, '"Cs, 134Cs, wSr, and 2 3912 4 0pU. The heat load estimate based on the tank
process history is 4.32 W (14.8 Btu/hr) (Agnew et al. 1997a), while an estimate based on the
tank headspace temperature was 11,000 W (37,000 Btu/hr) (Kummerer 1995). All of these
estimates are well below the limit of 20,500 W (70,000 Btu/hr) for AW-farm tanks (Cox
1997).

2.6.2 Additional Issues from Revision 4 of the Technical Basis

Since the sampling and analysis of tank 241-AW-104, Revision 4 of the Tank Characterization
Technical Sampling Basis has been issued (Brown et al. 1998). Revision 4 identifies the
additional issues of waste feed delivery and regulatory dangerous waste concerns. The waste
feed delivery issue is discussed in Section 2.5. The regulatory dangerous waste issue is
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addressed by Data Quality Objectives for Regulatory Requirements for Dangerous Waste
Sampling and Analysis (Mulkey 1996). This DQO contains sampling and analytical
requirements to meet the dangerous (hazardous) waste regulations. Because of the analytes
required by the DQO, further sampling and analysis are required to address this issue.

2.7 SUMMARY

The results of all analyses performed to address potential safety issues showed that primary
analytes did not exceed safety decision threshold limits. Table 2-1 summarizes the technical
issues and the analytical results that support resolution of those issues.

Table 2-1. Summary of Technical Issues. (2 sheets)

Tssue Sub-issue Rerudt
Safety Energetics Exotherms observed in 5 samples; all were
screening well below 480 J/g. The largest dry weight

exotherm was 111 J/g.
Flammable gas Vapor measurement by combustible gas.

meter reported 0 percent of lower
flammability limit.

Criticality All analytical results were well below the
total alpha threshold of 36.4 yCi/g for the
solids and 61.5 gCi/mL for the drainable
liquid (the 95 percent confidence limit on the
mean for each sample was below the
threshold as well).

Flammable gas Mechanisms for generation, No sampling or analyses has been performed
retention, and release to address this issue. Analyses should be

performed opportunistically during the next
Waste models sampling event.

Organic Solvent pool size Total non-methane hydrocarbons were not
solvents measured. The organic program has

determined that even if an organic solvent
pool does exist, the consequence of a fire or
ignition of organic solvents is below risk
evaluation guidelines for all of the tanks
(Brown et al. 1998). Consequently, vapor

Isamples are not required for this tank.
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Table 2-1. Summary of Technical Issues. (2 sheets)

Compatibility Waste compatibility assessment A waste compatibility assessment adhering to
current criteria will be required before
transferring waste into or from tank
241-AW-104. A 1994 assessment
demonstrated that the supernatant in the tank
met all applicable criteria.

Privatization Low-activity waste No samples or specific analyses have been
performed for tank 241-AW-104 to address
privatization issues. Because the
privatization baseline is under review, the
applicability of this issue to the tank may
change.

2-6



HNF-SD-WM-ER-453 Rev. 1

3.0 BEST-BASIS STANDARD INVENTORY ESTIMATE

Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessments associated with waste management
activities, as well as regulatory issues. These activities include overseeing tank farm
operations and identifying, monitoring, and resolving safety issues associated with these
operations and with the tank waste. Disposal activities involve designing equipment,
processes, and facilities for retrieving waste and processing it into a form suitable for
long-term storage or disposal.

Chemical and radiological inventory information is generally derived using one of three
approaches: 1) component inventories are estimated using the results of sample analyses,
2) component inventories are estimated using the Hanford Defined Waste (HDW) model
(Agnew et al. 1997a) based on process knowledge and historical information, or 3) a
tank-specific process estimate is made based on process flowsheets, reactor fuel data, essential
material use, and other operating data. The information derived from these different
approaches is often inconsistent.

An effort is under way to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort, available information for tank 241-AW-104 was
evaluated and a best-basis inventory was established. The following information was used as
part.of this evaluation:

" Analytical data from two core samples obtained in 1997 (Steen 1997) and two
supernatant and one sludge grab sample obtained in September 1994 (Rollison
1995).

* Statistical analysis of the analytical data from the two 1997 core samples and core
sample profiles from the 1997 sampling event.

" Analytical data from 242-A Evaporator/Crystallizer Fiscal Year 1985 Campaign
Run 85-1 Post-Run Document (Pontious 1985).

" Inventory estimates generated from the HDW model (Agnew et al. 1997a).

Once the best-basis inventories were determined, the hydroxide inventory was calculated by
performing a charge balance with the valences of other analytes. The charge balance approach
is consistent with the approach used in Agnew et al. (1997a).

The best-basis inventory for tank 241-AW-104 is presented in Tables 3-1 and 3-2. The
inventory estimates for most of the chemical components are based on sample results. For the
other chemicals, inventory results are based on a combination of sample results, an
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engineering assessment, and/or HDW model results. Where no sampling or engineering
estimate exists, the HDW model results were used. Finally, inventories for a few components
are revised based on process knowledge. The inventory values reported in Tables 3-1 and 3-2
are subject to change. Refer to the Tank Characterization Database for the most current
inventory values.

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1
of Kupfer et al. 1997). Often, waste sample analyses have only reported "Sr, 13 Cs, 2 39/2 40p,
and total uranium (or total beta and total alpha), while other key radionuclides such as 6Co,

"Tc, 1291 154Eu, 155Eu, and 2 4 1Am have been infrequently reported. For this reason, most of
the 46 key radionuclides had to be derived by computer models. These models estimate
radionuclide activity in batches of reactor fuel, account for the split of radionuclides to various
separations plant waste streams, and track their movement with tank waste transactions. These
computer models are described in Kupfer et al. (1997), Section 6.1, and in Watrous and
Wootan (1997). Model-generated values for radionuclides in any of the 177 tanks are reported
in the HDW, Rev. 4, model results (Agnew et al. 1997a). The best-basis value for any one
analyte may be either a model result or a sample- or engineering-assessment-based result if
available. For a discussion of typical error between model-derived values and sample-derived
values, see Kupfer et al. (1997), Section 6.1.10.

Table 3-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-AW-104 (Effective May 31, 1998). (2 sheets)

Tot..
i1nvetory ai

Al 60,100 S

Bi 0 E Bi is relatively insoluble in the
supernatants added to this tank.

Ca 3,760 S/E Upper-bound limit

Cl 11,300 S

TIC as CO3  1.77E+05 S

Cr 2,740 S

F 35,200 S

Fe 6,580 S

Hg 0 E Simpson (1998)

K 24,600 S/M Used TLM solids inventory and
sample-based liquid inventory.

La 0 E No evidence of 224 waste in this tank.

Mn 2,150 S
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Table 3-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-AW-104 (Effective May 31, 1998). (2 sheets)

~ToteJ
unventory si

Ana_____y_____ (kg) - (S, M, Eo ) omn

Na 5.47E+05 S

Ni 2,810 M

NO2  2.05E+05 S

NO3  3.30E+05 S

OBTOTAL 2.31E+05 C

Pb 35.3 M

P0 4  4,420 S

Si 2,400 5

SO4  17,900 S
Sr -0.0297 E Assumed 90Sr is 30 percent of total

strontium.

TOC 20,900 5

UToTAL 24,200 S/E Upper-bound limit

Zr 1,140 S/E

Notes:
S = sample base, M = HDW model-based (Agnew et al. 1997a), E = engineering assessment-based, and
C = calculated by charge balance; includes oxides as "hydroxide" not including CO3, NO2 , NO,, Po 4 , SO4,
and SiO3 .

Table 3-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AW-104, Decayed to January 1, 1994 (Effective May 31, 1998). (3 sheets)

~TotaI
inventory ai

Anaiyte ,C . (S, Mt, or E)1 Comment.

3Hl 0.741 M

"C0.0607 M
59Ni 0.00582 M
*Co 0.138 M
63 Ni 0.618 M
79

.. 0.00.87 M .. ..
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Table 3-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AW-104, Decayed to January 1, 1994 (Effective May 31, 1998). (3 sheets)

.Total'
inventory ai

Analyte (_____) AS, 'M, or E omn

"Sr 1,240 E

Y .1,240 E Based on Sr data.
93 Zr003
93mNb 0.0236 M-
99Tc 179 E

'0Ru 9.78 M

"3mCd 0.188 M

125Sb 1.96 M

126Sn 0.0105 M

129I 8.57E-04 M

14Cs 0.749 M

17Cs 261,000 E
137n'Ba 247,000 E Referenced to 17CS

1sm 24.2 M

1s2Eu 0.0279 M

14EU 1.66 M

15EU 4.1 M

226Ra 2.67E-07 M

27Ac 1.66E-06 M

8Ra 5.71E-04 M

29Th 1.33E-05 M

3Pa 7.39E-06 M

2Th 5.84E-05 M

2u 0.00786 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

2u 0.0201 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

234u 11.8 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.
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Table 3-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AW-104, Decayed to January 1, 1994 (Effective May 31, 1998). (3 sheets)

Total
inventor' ai

Analyte (Ci) (S M, or ECm....nt.

23su 0.447 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

23u 0.968 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

27Np 0.00176 M
238pU 142 S/E/M Used sample-based net alpha inventory

and HDW isotopic ratios.

238u 8.07 . S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

2"pU 1,150 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

2pU 350 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios. -

24AM 0.588 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

24Pu 14,500 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

2 2Cm 0.00267 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

22PU 0.0542 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

43Am 9.83E-05 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

24Cm 4.20E-04 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

2 "Cm 0.00202 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

Note:
S = sample-based, M = HDW model-based (Agnew et al. 1997a), and E = engineering assessment-based.
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4.0 RECOMMENDATIONS

Push-mode core samples were taken in 1997 to resolve issues regarding tank 241-AW-104.
The safety screening DQO issues of energetics, flammable gas, and criticality were satisfied
because all observed exotherms were below 480 J/g (dry weight), flammable gas
measurements in the tank headspace were 0 percent of the lower flammability limit, and all
total alpha results were well below 36.4 pCi/g or 61.5 MCi/mL.

Analyses for the flammable gas DQO were not performed on the 1997 core samples because
the sampling and analysis preceded the DQO (Bauer and Jackson 1997). The DQO analyses
should be performed opportunistically during the next sampling and analysis event. No vapor
samples were taken to estimate the organic pool size. However, because the organic program
is expected to close the organic solvents issue in fiscal year 1998, no vapor samples are
required. A waste compatibility assessment has not been performed using data from the 1997
sampling. Such an assessment will be needed before waste is received into or removed from
the tank. Finally, no samples or specific analyses have been requested to date for the
privatization issue. Such sampling and analysis will be performed as privatization needs
dictate.

Table 4-1 summarizes the Project Hanford Management Contractor (PHMC) TWRS Program
review status and acceptance of the sampling and analysis results reported in this TCR. All
issues required to be addressed by sampling and analysis are listed in column 1 of Table 4-1.
Column 2 indicates by "yes" or "no" whether the sampling and analysis performed met the
issue requirements. Column 3 indicates concurrence and acceptance by the PHMC/TWRS
program responsible for the applicable issue. A "yes" in column 3 indicates that no additional
sampling or analysis is needed. Conversely, "no" indicates additional sampling or analysis
may be needed to satisfy issue requirements.
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Table 4-1. Acceptance of Tank 241-AW-104 Sampling and Analysis.

Sapigand Analys Progran'
ssePertormed Acceptan~ce

Safety screening DQO Yes Yes ___________

Flammable gas DQO No2 (None pending) n/a

Organic solvents DQO No3  n/a

Waste compatibility DQO No4 (None pending) n/a

Privatization DQO No5 (None pending) n/a

Notes:
n/a = not applicable

'PHMC TWRS Program Office

2The flammable gas DQO analyses should be performed opportunistically during the next sampling and
analysis event.

3The organic solvents issue is expected to be closed in fiscal year 1998. The PHMC TWRS safety program
has determined that additional sampling is not required to close this issue for this tank.

'Awaste compatibility assessment has not been performed using the 1997 core sampling data. An assessment
will be done when waste is scheduled to be transferred into or out of the tank.

5No samples or specific analyses have been requested at this time for the privatization issue; such sampling
and analysis will be performed as privatization needs dictate.

Table 4-2 summarizes the status of PHMC TWRS Program review and acceptance of the
evaluations and other characterization information contained in this report. Column 1 lists the
different evaluations performed in this report. Column 2 shows whether issue evaluations have
been completed or are in progress. Column 3 indicates concurrence and acceptance with the
evaluation by the PHMC/TWRS program responsible for the applicable issue. A "yes"
indicates that the evaluation is completed and meets all issue requirements.

Table 4-2, column 2, contains a "no" for the flammable gas DQO because analyses required
by the DQO have not yet been performed. These analyses should be performed
opportunistically during the next sampling and analysis event for tank 241-AW-104. Because
the organic solvents issue was not evaluated during the 1997 sampling event, a "no" entry is
made in column 2 for that issue. However, as discussed in Section 2.2, this issue is expected
to be closed in fiscal year 1998 and an evaluation will not be performed for this tank.
Table 4-2, column 2, contains a "no" for the waste compatibility DQO because a waste
compatibility assessment using the 1997 data has not been performed for the transfer of liquid
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from the tank. A waste compatibility assessment will be done when the next transfer is
scheduled. The privatization DQO also is marked with a "no" because an evaluation for this
issue has not been performed to date using the results of the 1997 sampling event. This
assessment will be performed in the future as privatization needs dictate.

Table 4-2. Acceptance of Evaluation of Characterization Data and
Information for Tank 241-AW-104.

Evaluation TWRS. Program
Jssue~ ?erformed Acceptance

Safety screening DQO Yes Yes

Flammable gas DQO No n/a

Organic solvents DQO No n/a

Waste compatibility DQO No n/a

Privatization DQO No n/a

Note :
PHMC TWRS Program Office
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APPENDIX A

HISTORICAL TANK INFORMATION

Appendix A describes tank 241-AW-104 based on historical information. For this report,
historical information includes any information about the fill history, waste types, surveillance,
or modeling of the tank. This information often is useful for supporting or challenging
conclusions based on sampling and analysis.

This appendix contains the following information:

* Section Al: Current status of the tank, including the current waste levels, as well
as the stabilization and isolation status of the tank.

* Section A2: Information about the tank design.

* Section A3: Process knowledge of the tank; i.e., the waste transfer history and
the estimated contents of the tank based on modeling data.

* Section A4: Surveillance data for tank 241-AW-104, including surface-level
readings, temperatures, and a description of the waste surface based on
photographs.

* Section A5: References for Appendix A.

Historical
Appendix

sampling results (results from samples obtained before 1989) are included in
B.

A1.0 CURRENT TANK STATUS

As of May 31, 1998, tank 241-AW-104 contained an estimated 4,235 kL (1,119 kgal) of waste
classified as dilute non-complexed waste (Hanlon 1998). The liquid volume was estimated
using an ENRAF' gauge and a manual tape. The solid volume was estimated using a sludge-
level measuring device. The volume of the waste phases found in the tank are shown in
Table Al-1.

'ENRAF is a trademark of ENRAF Corporation, Houston, Texas.
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Tank 241-AW-104 is still in service and is categorized as sound. This actively ventilated tank
is not on the Watch List (Public Law 101-510). All monitoring systems were in compliance
with documented standards as of May 31, 1998 (Hanlon 1998).

Table Al-i. Tank Contents Status Summary.'

Esthmated Volume
Wat yekL kga1

Total waste 4,235 1,119

Supernatant 3,361 888

Sludge 590 156

Saltcake 284 75

Drainable interstitial liquid 114 30

Drainable liquid remaining 3,475 918

Pumpable liquid remaining 3,391 896

Note:
'For definitions and calculation methods refer to Appendix C of Hanlon (1998).

A2.0 TANK DESIGN AND BACKGROUND

The AW Tank Farm was constructed from 1978 to 1980 in the 200 East Area. The tank farm
contains six double-shell tanks. Each tank has a capacity of 4,390 kL (1,160 kgal), a diameter
of 22.9 m (75.0 ft), and an operating depth of 10.5 m (34.5 ft). These tanks were designed to
hold concentrated supernatant. The maximum design temperature for liquid storage is 177 *C
(350 0F) (Brevick et al. 1997).

Tank 241-AW-104 was constructed with a primary carbon steel inner liner (heat-treated and
stress-relieved), a secondary carbon steel outer liner (not heat treated), and a reinforced
concrete shell. The bottom of the primary liner is 13 mm (0.5 in.) thick, the lower portion of
the sides is 19 mm (0.75 in.) thick, the upper portion of the sides is 13 mm (0.5 in.) thick,
and the dome liner is 9.5 mm (0.375 in.) thick. The secondary liner is 9.5 mm (0.375 in.)
thick. The concrete walls are 460 mm (1.5 ft) thick and the dome is 380 mm (1.25 ft) thick.
The tank has a flat bottom. The bottom of the primary and secondary liners are separated by
an insulating concrete layer. A grid of drain slots in the concrete foundation beneath the
secondary steel liner collects any waste that may leak from the tank and diverts it to the leak
detection well.

Tank 241-AW-104 has 22 risers ranging in diameter from 100 mm (4 in.) to 1.1 m (42 in.)
that provide access to the tank and 37 risers that provide access to the annulus. Table A2-1
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shows numbers, diameters, and descriptions of the risers, except the annulus risers.
Figure A2-1 is a plan view of the riser configuration. Five 100-mm (4-in.) diameter risers
(nos. 1B, 10A, 13A, 15A, and 16A), and two 305-mm (12-inch) diameter risers (nos. 7B and
12A) are tentatively available for sampling the tank interior. Four 100-mm (4-in.) diameter
risers (nos. IC, 13B, 16B, and 16C) are alternative risers tentatively available for sampling the
tank interior (Lipnicki 1997). Figure A2-2 is a tank cross-section showing the approximate
waste level along with a schematic of the tank equipment.
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Figure A2-1. Riser Configuration for Tank 241-AW-104.
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Table A2-1. Tank 241-AW-104 Risers.'

QNewtDiame4er

Numer umbr (n. Description and Commns
201 1A 4 Liquid level indicator (manual tape)
2022 lB 4 Sludge measurement port/spare, P/CP (12 in. cover)

203 IC 4 Sludge measurement port/spare

204 2A 4 Tank level indicator (ENRAFTM)

205 3A 12 Supernatant pump

206 4A 4 Thermocouple probe

207 5A 42 Construction opening/spare

208 5B 42 Construction opening/spare (4 Flange cover with/ camera and
Equipment Engineering Change Notice 613265 January 25,
1995)

211 7A 12 Vent (Tank air outlet controller Engineering Change Notice
624519 February 27, 1996)

2122 7B 12 Spare (Tank air inlet controller Engineering Change Notice
624519 February 27, 1996)

2272 10A 4 Spare, P/CP (12 in. cover)

228 11A 42 Slurry distributor
2292 12A 12 Observation port/spare
2312 13A 4 Sludge measurement port/spare

232 13B 4 Tank pressure, P/CP (24 in. cover)

233 14A 4 Central pump pit droplet nozzle supernatant return
2342 15A 4 Spare, P/CP (12 in. cover) (Multi-functional instrument tree

Engineering Change Notice 612557 August 14, 1995)
2352 16A 4 Sludge measurement port/spare, P/CP (12 in. cover)
236 16B 4 Tank pressure indicator

237 16C 4 Sludge measurement port/spare

260 21A 4 High level sensor, P/CP (12 in. cover)

262 22A 4 Liquid observation well
268 27A 4 Leak detector zone 4

269 27B 4 Leak detector zone 2
270 27C 4 Leak detector zone 3

Notes:
'Salazar (1994), Tran (1993), LMHC (1997), WHC (1995)
2Denotes risers tentatively available for sampling (Lipnicki 1997).
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A3.0 PROCESS KNOWLEDGE

The following sections 1) provide information about the transfer history of tank 241-AW-104,
2) describe the process wastes that made up the transfers, and 3) give an estimate of the
current tank contents based on transfer history.

A3.1 WASTE TRANSFER HISTORY

Table A3-1 summarizes the waste transfer history of tank 241-AW-104 based on Agnew et al.
(1997b) from startup to the fourth quarter of 1988 and on the Hanford Site tank transfer
database (LMHC 1998) from 1989 to May 1998. Tank 241-AW-104 entered service in 1980
by receiving dilute caustic solution waste. In 1981, the tank received waste from tank
241-AY-101.

Beginning in 1982 and continuing throughout its transfer history, the tank was used to support
242-A Evaporator operation. From the third quarter of 1982 to the first quarter of 1986,
dilute noncomplexed waste was transferred to the tank from tank 241-AW-102 as 242-A
Evaporator bottoms. Supernatant waste was transferred to the 242-A Evaporator through tank
241-AW-102 as 242-Evaporator feed from the third quarter of 1982 to the first quarter of
1989. Dilute non-complexed waste was transferred from the tank to tank 241-AW-105 in the
third quarters of 1982 and 1983. From the fourth quarter of 1982 to the first quarter of 1983,
the tank received decladding waste from the PUREX Facility . In the third quarter of 1983
supernatant waste was transferred to the tank from tank 241-AZ-101. In the fourth quarter of
1982 and from the third quarter of 1986 to the second quarter of 1991, the tank received
PUREX low-level waste. Throughout its transfer history, the tank has received periodic
additions of flush water from miscellaneous sources.
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Table A3-1. Tank 241-AW-104 Major Transfers.'

Estbnate, Waste'..................................

ae D estintion W..e Ty................. . .........

Dilute Caustic - Dilute caustic 1980 34 9
Solution

241-AY-101 - Supernatant 1981 541 143

241-AW-102 - 242-A Evaporator 1982 - 1986 33,750 8,915
bottoms

241-AW-102 242-A Evaporator 1982 - 1989 53,310 14,083
feed

241-AW-105 Dilute, 1982, 1983 447 118
non-complexed

PUREX - I Decladding waste 1982 - 1983 180 47

241-AZ-101 - Supernatant 1983 3,410 902

PUREX - PUREX low- 1982, 16,900 4,464
level waste 1986 - 1991

Miscellaneous - . Flush water 1982 - 1998 2,740 725
Sources

Notes:
'Data are from Agnew et al. (1997b) before 1989, and from the Operational Waste Volume Projection
database (LMHC 1998) thereafter. Volume changes caused by evaporation are not included.

2Because only major transfers are listed, the sum of these transfers will not equal the current waste volume.

A3.2 HISTORICAL ESTIMATION OF TANK CONTENTS

The historical transfer data used for this estimate are from the following sources:

" The Waste Status and Transaction Record Summary (WSTRS Rev. 4), (Agnew
et al. 1997b) is a tank-by-tank quarterly summary spreadsheet of waste
transactions.

" The Hanford Tank Chemical and Radionuclide Inventories: HDW Model Rev. 4
(Agnew et al. 1997a) contains the HDW list, the SMM, the TLM, and the
historical tank content estimate.
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" The HDW list consists of approximately 50 waste types, defined by concentration,
for major analytes and compounds for sludge and supernatant layers.

* The TLM defines the sludge and saltcake layers .in each tank using waste
composition and waste transfer information.

" The SMM is a subroutine within the HDW model that calculates the volume and
composition of certain supernatant blends and concentrates.

Using these records, the TLM defines the sludge and saltcake layers in each tank. The SMM
uses information from the WSTRS, the TLM, and the HDW list to describe the supernatants
and concentrates in each tank. Together the WSTRS, TLM, SMM, and HDW list determine
the inventory estimate for each tank. These model predictions are considered estimates that
require further evaluation using analytical data.

These models have not been updated for waste transfers since January 1, 1994. The volume of
waste in tank 241-AW-104 was 4,240 kL (1,120 kgal) in January 1994, and the current
volume as of May 31, 1998 is 4,235 kL (1,119 kgal). Because the values are within one kgal,
the Tank Layer Model and Historical Tank Inventory Estimate should still be representative of
the current tank contents.

Based on the TLM and SMM, tank 241-AW-104 contains four layers. A top layer of
3,150 .kL (833 kgal) of supernatant is predicted to be above 708 kL (187 kgal) of supernatant
mixing model 242-A Evaporator concentrate from 1981 to present (SMMA2), over a layer of
371 kL (98 kgal) of PUREX low-level waste (PL2), over a bottom layer of 19 kL (5 kgal) of
zirconium coating waste (CWZr2). Figure A3-1 is a graphical representation of the estimated
waste type and volume for the tank layer.

The CWZr2 layer should contain from highest concentration above 1 weight percent, the
following major constituents: sodium, fluoride, hydroxide, zirconium, nitrate, and iron.
Constituents contained in this layer above 0.1 weight percent are calcium, potassium,
carbonate, ammonia, and uranium. The PL2 layer should contain from highest concentration
above 1 weight percent, the following major constituents: hydroxide, iron, carbonate,
calcium, nitrate, uranium, and sodium. Constituents contained in this layer above 0.1 weight
percent are nickel and phosphate. No specific constituents are currently available for the
SMMA2 layer. Table A3-2 shows the historical estimate of the expected waste constituents
and their concentrations. See Appendix D for a more current assessment of tank 241-AW-104
contents using the HDW model as one of the inputs.
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Figure A3-1. Tank Layer Model.
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Table A3-2. Historical Tank Inventory Estimate. 2 . (4 sheets)

Total Joventory Estimate ____

Physical'Proprts -95____________ CI +9_ C_

Total waste 4.42E+06 (kg) (1.12E+03 kgal) --- -_________

Heat load 4.32E-03 (kW) (14.8 BTU/hr) 3.30E-03 5.33E-03

Bulk density4  1.04 (g/cc) 1.02 1.06

Water wt%4  93.2 90.6 96.2

TOC wt% C (we) 43E-02 1.94E-02 6.76E-02

Co<tiuens >ppm k'' -.95g C K +95 C

Na" 0.614 1.36E+04 6.OOE+04 0.277 0.952

AlM 6.59E-04 17.1 75.5 5.70E-04 6.99E-04

Fe3 + 0.169 9.09E+03 4.02E+04 0.157 0.172

Crla 7.34E-03 ( 367 1.62E+03 3.13E-03 1.16E-02

Bi* 4.75E-07 9.55E-02 0.422 4.48E-07 5.05E-07

at6.72E-09 8.9804 3.97E-03 4.96E-09 8.49E-09

Hg2 * 9.34E-06 1.80 7.97 1.88E-08 9.55E-06

Zr 4.13E-03 362 1.60E+03 6.67E-06 4.19E-03

Pb2 + 4.51E-05 7.99 35.3 1.73E-05 6.30E-05

Ni2 + 1.13E-02 636 2.81E+03 1.55E-03 1.41E-02

S2 7 0 0 0 0 0

Mn"* 5.47E-03 289 1.28E+03 2.32E-03 9.57E-03

Ca 2 4.80E-02 1.85E±03 8.19E±03 7.39E-03 6.24E-02

Kt, 7.17E-03 270 1.19E+03 3.57E-03 1.08E-02

OH- 0.605 9.90E+03 4.37E+04 0.510 0.664

NO 3- 0.238 1.42E+04 6.26E+04 0.103 0.373

NO2  1.OOE-02 444 1.96E+03 4.78E-03 1.53E-02

C03 0.141 8.16E+03 3.60E+04 4.70E-02 0.209

P04
3 - 6.34E-02 5.80E+03 2.56E+04 2.69E-02 0.100

So42- 3.79E-03 351 1.55E+03 1.67E-03 5.92E-03

Si 3.25E-05 0.878 3.88 2.77E-05 3.70E-05

F 2.36E-02 432 1.91E+03 7.61E-05 2.87E-02

Cl- 3.68E-03 126 554 1.63E-03 5.74E-03
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Table A3-2. Historical Tank Inventory Estimate. 2.3 (4 sheets)

Total .nve.tory Estimae.
Constiiints (Cont'd) M p_____ jpm> kg -95sCIw'+9sC

C5H50 1.39E-05 2.53 11.2 1.16E-05 1.62E-05

EDTA4  1.08E-05 2.99 13.2 3.56E-06 1.82E-05

HEDTA- 1.92E-05 5.07 22.4 4.75E-06 3.39E-05

Glycolate- 7.97E-05 5.75 25.4 4.87E-05 1.11E-04

Acetate 7.58E-06 0.431 1.90 6.09E-06 9.91E-06

Oxalate2- 8.80E-09 7.45E-04 3.29E-03 7.84E-09 9.75E-09

DBP 3.12E-03 630 2.78E+03 1.32E-03 4.91E-03

Butanol 3.12E-03 222 981 1.32E-03 4.91E-03

NH3  3.12E-03 51.0 225 7.34E-05 6.01E-03

Fe(CN)6
4  0 0 0 0 0

Radiologica4-9 C1< 9 tCIs
Consttuents C_/ p_/g ( _/L (C/L)z

3H 1.74E-07 1.68E-04 0.741 9.33E-08 2.55E-07

"c 1.43E-08 1.37E-05 6.07E-02 8.39E-09 1.53E-08
59Ni 1.37E-09 1.32E-06 5.82E-03 1.09E-09 1.40E-09
63Ni 1.45E-07 1.40E-04 0.618 1.18E-07 1.48E-07

60CO 3.26E-08 3.13E-05 0.138 1.72E-08 4.78E-08

79Se 1.62E-09 1.56E-06 6.87E-03 1.24E-09 1.88E-09

"Sr 6.63E-05 6.38E-02 282 4.67E-05 8.57E-05

90Y 6.63E-05 6.38E-02 282 4.67E-05 8.57E-05
93Zr 7.86E-09 7.56E-06 3.34E-02 5.97E-09 9.19E-09
9 3 mNb 5.54E-09 5.34E-06 2.36E-02 4.23E-09 6.48E-09

95Tc 1.04E-07 1.OOE-04 0.443 8.22E-08 1.32E-07

106RU 2.30E-06 2.21E-03 9.78 2.29E-06 2.30E-06
"3mCd 4.42E-08 4.25E-05 0.188 3.29E-08 5.22E-08

15Sb 4.62E-07 4.45E-04 1.96 8.89E-08 8.31E-07

126Sn 2.46E-09 2.37E-06 1.05E-02 1.90E-09 2.86E-09
1291 2.02E-10 1.94E-07 8.57E-04 1.59E-10 2.56E-10

"4Cs 1.76E-07 1.70E-04 0.749 1.07E-08 3.40E-07

1"Cs 1.22E-04 .0.117 518 9.87E-05 1.45E-04
"37mBa 1.15E-04 0.111 490 9.33E-05 1.37E-04
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Table A3-2. Historical Tank Inventory Estimate. 1 3 (4 sheets)

_Totalunventory Estxat&
RadiologicaL CI

..... ....... ....... .

1Sm 5.70E-06 5.48E-03 24.2 4.38E-06 6.63E-06

1s2Eu 6.56E-09 6.32E-06 2.79E-02 6.10E-09 6.96E-09

"4EU 3.91E-07 3.76E-04 1.66 2.76E-07 5.05E-07

15Eu 9.64E-07 9.28E-04 4.10 8.91E-07 1.04E-06

226Ra 6.28E-14 6.04E-11 2.67E-07 5.04E-14 7.11E-14

2Ra 1.34E-10 1.29E-07 5.71E-04 4.80E-11 1.70E-10

27Ac 3.91E-13 3.76E-10 1.66E-06 3.19E-13 4.39E-13

23Pa 1.74E-12 1.67E-09 7.39E-06 1.36E-12 2.01E-12

22Th 3.12E-12, 3.OOE-09 1.33E-05 1.12E-12 3.89E-12

32Th 1.37E-11 1.32E-08 5.84E-05 3.07E-12 1.95E-11

32u 6.49E-10 6.24E-07 2.76E-03 4.88E-10 8.13E-10

23u 1.66E-09 1.60E-06 7.07E-03 1.22E-09 2.21E-09

234u 9.70E-07 9.34E-04 4.12 2.46E-07 1.71E-06

23u 3.69E-08 3.55E-05 0.157 9.34E-09 6.49E-08
236U 7.99E-08 7.69E-05 0.339 2.02E-08 1.41E-07

238u 6.66E-07 6.41E-04 2.83 1.69E-07 1.17E-06

27Np 4.14E-10 3.98E-07 1.76E-03 3.42E-10 5.05E-10
238Pu 2.56E-05 2.47E-02 109 1.94E-05 2.82E-05
"3pU 2.08E-04 0.200 882 1.57E-04 2.28E-04
24Pu 6.31E-05 6.07E-02 268 4.78E-05 6.93E-05
241PU 2.62E-03 2.52 1.11E+04 1.98E-03 2.88E-03
242 9.76E-09 9.39E-06 4.15E-02 7.39E-09 1.07E-08

24Am 1.06E-07 1.02E-04 0.450 2.90E-08 5.11E-07
243Am 1.77E-11 1.70E-08 7.53E-05 1.50E-12 1.03E-10

2Cm 4.81E-10 4.63E-07 2.04E-03 4.45E-10 5.16E-10

24Cm 7.57E-11 7.29E-08 3.22E-04 6.98E-11 8.16E-11

"Cm 3.63E-10 3.49E-07 1.54E-03 6.81E-11 2.08E-09
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Table A3-2. Historical Tank Inventory Estimate.' 2' (4 sheets)

Total Inventory Estimate ____ ____

2 -95 CU +9S CI"

Totals M pg/g __ __ 'kg (M orgL)4(Mor g/L)

Pu 365E-03 (g/L) -- 15.5 2.76E-03 4.OlE-03

U 8.40E-03 1.92E+03 8.50E±03 2.13E-03 1.48E-02

Notes:
CI = Confidence interval

tAgnew et al. (1997a)

2These predictions have not been validated and should be used with caution.

3Unknowns in tank solids inventory are assigned by the TLM.

4This is the volume average for dedsity, mass average water weight percent and TOG weight percent carbon.

5Differences exist among the inventories in this column and the inventories calculated from the two sets of
concentrations.-

A4.O SURVEILLANCE DATA

Tank 241-AW-104 surveillance consists of surface-level measurements (liquid and solid),
temperature monitoring inside the tank (waste and headspace), and annulus instrumentation for
monitoring conditions outside the primary tank. Surveillance data from these various systems
provide the basis for determining tank integrity. The principal means of detecting potential
leakes from the primary (inner) tank are the conductivity probe and radiation monitor located in
the tank annulus. Additional instrumentation in the tank leak-detection pit, consisting of
radiation monitors, specificgravity probes, and thermocouples, indicate potential leaks from
the'secondary (outer) tank. However, as of May 31, 1998, the leak-detection radiation
monitors were no longer in use (as is the case for all doube-shell tanks except the SY farm)
and the specificugravity probes were out of service (Hanlon 1998). Solid surface level
measurements indicate physical changes in and consistencies of the solid layers of a tank.

A4.1 SURFACE-LEVEL READINGS

Waste surface level monitoring is performed with an ENRAFTM gauge or manual tape. Before
January 1996 a Food Instrument Corporation (FIC) gauge was used to measure surface level.
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The FIC has been replaced by an ENRAFTM gauge used to monitor the surface level through
riser 2A. The waste surface level on May 31, 1998, from the ENRAFTM gauge was 10.33 m
(406.86 in.), and from the manual tape was 10.32 m (406.25 in.). Figure A4-1 shows the
volume measurements as a level history graph.

A4.2 INTERNAL TANK TEMPERATURES

Temperature data for tank 241-AW-104 are recorded by 18 thermocouples on 1 thermocouple
tree located in riser 4A. Temperature data are available from the Surveillance Analysis
Computer System recorded from July 10, 1989|1 to May 31, 1998. The average temperature
during this period was 24.90 C (76.8 'F); the minimum was 14.4 0 C (58*F) and the maximum
was 39.4*C (103*F). Currently, temperature readings are only available for thermocouples 1,
2, 3, 5,7, 11, and 17.

From May 31, 1997, to May 31, 1998, the average temperature was 21.5 *C (70.7 *F) with
a minimum of 16.6 'C (61.9 'F) and a maximum of 26.7 'C (80.0 *F). The minimum
temperature on May 25, 1998, was 17.8 "C (64 *F) at thermocouples 11 and 17; the
maximum temperature on the same date was 24.4 "C (76 "F) at thermocouple 3. A graph of
the weekly high temperatures can be found in Figure A4-2. Plots of the thermocouple
readings can be found in the Supporting Document for the Historical Tank Content Estimate
for A W Tank Farm (Brevick et al. 1997).

A4.3 TANK ANNULUS LEAK DETECTION

The principal means of detecting potential leaks from the primary (inner) tank are a
conductivity probe and radiation monitor located in the tank annulus (Jensen 1997 and Welty
1988). Data from the conductivity probe and radiation monitor are manually recorded on data
sheets once per shift. Alarms from the leak detection monitors are automatically transmitted to
the Computer Automated Surveillance System. Surveillance equipment alarms and any
malfunctions are reported in weekly East Area tank farm equipment/anomaly reports. The
annulus monitoring has not indicated any leaks from the primary (inner) tank.

A4.4 TANK 241-AW-104 PHOTOGRAPHS

The February 1983 photographic montage of tank 241-AW-104's interior shows liquid at
a much lower level than currently (Brevick et al. 1997). The liquid appears to be murky
brown in the middle with yellow and black solid particles suspended on the surface. Various
pieces of equipment are visible. The waste level has changed since the photographs were
taken; therefore the photographic montage may not represent the current appearance of the
tank's waste.
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Figure A4-1. Tank 241-AW-104 Level History.
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Figure A4-2. Tank 241-AW-104 High Temperature Plot.
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APPENDIX B

SAMPLING OF TANK 241-AW-104
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APPENDIX B

SAMPLING OF TANK 241-AW-104

Appendix B provides sampling and analysis information for each known sampling event for
tank 241-AW-104 and assesses the core sample results. It includes the following:

* Section B1.O: Tank Sampling Overview

* Section B2.0: Sampling Events

* Section B3.0: Assessment of Characterization Results

* Section B4.0: References for Appendix B

B1.0 TANK SAMPLING OVERVIEW

This appendix describes the sampling and analysis events for tank 241-AW-104. Push mode
core samples were taken and a combustible gas test was performed in June 1997 to satisfy the
requirements of the Tank Safety Screening Data Quality Objective (Dukelow et al. 1995) and
the Implementation Change Concerning Organic DQO, Rev. 2 (Meacham 1996). The
sampling and analyses were performed in accordance with the Tank 241-A W-104 Push Mode
Core Sampling and Analysis Plan (Benar 1997). These analyses are discussed in Section B2. 1.
Grab samples were taken from tank 241-AW-104 in September 1994 to satisfy the
compatibility requirements of Data Quality Objectives for the Waste Compatibility Program
(Carothers 1994). The grab sampling and analyses were performed in accordance with "Letter
of Instruction for Analysis of Double-Shell Tank 241-AW-104 Grab Samples" (Bratzel 1994),
and are discussed in Section B2.2.

Several historical samples were collected from 1980 to 1986. These sampling events are
discussed in Section B2.4.

B2.0 SAMPLING EVENTS

This section describes sampling events and analytical results for tank 241-AW-104.
Tables B2-9 through B2-61 show analytical results. The analytical results used to characterize
current tank contents were from the 1997 core sample. Results from a 1994 grab sampling
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event are used for corroboration with the drainable liquid results from the 1997 event.
Historical sample results are presented in Section B2.4. Table B2-1 summarizes the sampling
and analytical requirements from the applicable DQOs for the core and grab sampling events.

Table B2-1. Integrated Data Quality Objective Requirements for the Tank 241-AW-104
Sampling Events.

repln apigR Analftcal
Ap_ icable .......mp...g Rg___ ment_ Reqthreme

Push mode Safety screening Core samples from a Flammability,
core - Energetics minimum of two risers energetics, moisture,
sampling' - Moisture content separated radially to the total alpha activity,

- Total alpha maximum extent possible. density, anions,
- Flammable gas cations, TOC2

Dukelow et al. (1995) Combustible gas
measurement

Grab Compatibility Grab samples Energetics, moisture,
sampling3  Carothers (1994) anions, cations,

radionuclides, specific
gravity, pH, separable
organics, TOC, TIC,
percent solids

Notes:
TIC = total inorganic carbon
TOC = total organic carbon

'Benar 1997

2TOC measurements are required on only those samples that display exothermic behavior as directed by
Implementation Change Concerning Organic DQO, Rev. 2 (Meacham 1996).

3Bratzel 1994

B2.1 DESCRIPTION OF 1997 PUSH MODE CORE SAMPLING EVENT

The intent of the 1997 push mode core sampling event was to obtain two vertical profiles of
the tank solids layer only. Waste volume records at the time of sampling indicated that
although tank 241-AW-104 contained a total of 1,030 cm (406 in.) of waste, only
approximately 366 cm (144 in.) of solids existed in the bottom of tank. Therefore, eight
segments were required for each core sample.
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The two push mode core samples were collected in June 1997. Core 204 was removed from
riser 13A between June 19 and June 23; core 206 was removed from riser 15A on June 24 and
25. The only problem noted during sampling was a failure of the sampler while taking
segment 19 of core 204 (Steen 1997). The segment was successfully retaken and assigned the
number 19R. A lithium bromide solution was added after two segments were removed to
clean the drill string.

The eight segments (numbered segment 15 through segment 22) from each core were received,
extruded, and analyzed by the 222-S Laboratory. The analyses were directed by the Tank
241-A W-104 Push Mode Core Sampling and Analysis Plan (Benar 1997), and were consistent
with the Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). In addition,
TOC measurements were performed for those samples that exhibited exothermic behavior as
required by Implementation Change Concerning Organic DQO, Rev. 2 (Meacham 1996).

A vertical profile is used to satisfy the safety screening DQO (Dukelow et al. 1995). Safety
screening analyses include total alpha activity to determine criticality, DSC to ascertain the
fuel energy value, and thermogravimetric analysis (TGA) to obtain the total moisture content.
In addition, combustible gas meter readings in the tank headspace were performed to measure
tank headspace flammability. The safety screening DQO also requires bulk density
measurements. Table B2-1 summarizes the sampling and analytical requirements from the
safety screening DQO.

B2.1.1 Sample Handling

The push mode samples were shipped to the 222-S Laboratory for subsampling and analysis.
Samples were assigned LABCORE numbers and were subjected to visual inspection for color,
clarity, solids content, and the presence of a separable organic layer. The radiation dose rate
on contact also was measured. Drainable liquid was collected and filtered. If sufficient solids
were recovered from a segment, they were divided into upper- and lower-half segments. No
core composites were created. Sample extrusion and subsampling information for the two
cores is presented in Table B2-2.

A field blank was provided to the 222-S Laboratory with core 204. It underwent the same
analysis as the drainable liquid as instructed by the sampling and analysis plan (SAP) (Benar
1997). A sample of the hydrostatic head fluid (a lithium bromide solution) also was provided
with core 204; this sample was analyzed by ion chromatography (IC) and inductively coupled
plasma spectrometry (ICP).
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Table 32-2. Tank 241-AW-104 Subsampling Scheme and Sample Description. (2 sheets)

Core Segment Sample Portion (g) Sampk, Cijarateristi.s
204 15 Drainable liquid ____ ___________________

204 16 Drainable liquid 276.3 Liquid was yellow in color and clear.
Collected 290 mL of liquid. No organic layer
was observed.

204 17 Drainable liquid 289.9 Liquid was yellow in color and clear.
Collected 290 mL of liquid. No organic layer
was observed.

204 18 Lower half 138.9 Solids were brown in color and resembled a
sludge slurry. Liquid was brown in color and

Drainable liquid 168.5 opaque. Collected 150 mL of liquid. No
________organic layer was observed.

204 19R Lower half 132.0 Solids were brown in color and resembled a
sludge slurry. Liquid was brown in color and

Drainable liquid 229.9 opaque. Collected 180 mL of liquid. No
organic layer was observed.

204 20 Drainable liquid 140.4 Liquid was brown in color and opaque.
Collected 110 mL of liquid. No organic layer
was observed.

204 21 Upper half 80.3 Solids, were dark gray-brown in color and

Lower half 271.2 resembled a wet sludge.

204 22 Lower half 198.5 Solids were light gray and white in color and
____________resembled a sludge slurry. Liquid was gray

Drainable liquid 89.5 in color and opaque. Collected 60 mL of
_____________liquid. No organic layer was observed.

206 15 Drainable liquid 250.6 Liquid was yellow in color and clear.
Collected 290 mL of liquid. No organic layer
was observed.

206 16 Drainable liquid 267.5 Liquid was yellow in color and clear.
Collected 270 mL of liquid. No organic layer
was observed.

206 17 Drainable liquid 270.5 Liquid was amber yellow in color and clear.
SCollected 290 mL of liquid. No organic layer

was observed.
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Table B2-2. Tank 241-AW-104 Subsampling Scheme and Sample Description. (2 sheets)

Wet
Core Segment Same Portion (g) Sample CbaraeteistIcs

206 18 Upper half 73.1 Upper 3 in. of solids were burnt orange to
medium brown in color and resembled a

Lower half 39.1 sludge slurry. Lower 5 in. were light to
medium brown in color and resembled a wet

sludge. Liquid was brown in color and
Drainable liquid 202.5 opaque. Collected 190 mL of liquid. No

organic layer was observed.

206 19 Upper half 132.2 Solids were brown in color and resembled a

Lower half 105.7 sludge slurry. Liquid was brown in color and
opaque. Collected 80 mL of liquid. No

Drainable liquid 102.3 organic layer was observed.

206 20 Lower half 201.3 Solids were gray-brown in color and
resembled a sludge slurry. Liquid was brown

Drainable liquid 184.4 in color and opaque. Collected 140 mL of
liquid. No organic layer was observed.

206 21 Upper half 205.7 Solids were brown and white in color and

Lower half 107.2 resembled a sludge slurry. Liquid was brown
in color and opaque. Collected 140 mL of

Drainable liquid 40.1 liquid. No organic layer was observed.

206 22 Upper half 295.9 Solids were brown in color and resembled a

Lower half 83.6 sludge slurry.

B2.1.2 Sample Analysis

The analyses performed on the core samples were primarily those required by the safety
screening DQO, including analyses for thermal properties by DSC, moisture content by TGA,
content of fissile material by total alpha activity analysis, and bulk density (specific gravity on
the liquid samples) by gravimetry. Total organic carbon analyses were performed on the
samples that displayed exothermic behavior. Moisture content analyses by gravimetry were
performed on the solids samples to corroborate the TGA results. A near-infrared spectroscopy
analysis for moisture content was requested in the SAP to compare results with both the TGA
and gravimetric percent water analyses. This request was later rescinded by the TWRS
Technical Basis Group. (For fiscal year 1997, the infrared spectroscopy analysis was initially
required for all tank samples. Schreiber [1997] limited that analysis to five single-shell tanks,
thereby eliminating the analysis for tank 241-AW-104). Analyses for bromide (by IC) and
lithium (by ICP) were performed to determine the extent of contamination by the hydrostatic
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head fluid and to correct the percent-water measurements. Although results for the other IC
and ICP analytes were considered "opportunistic," the SAP required their reporting. Finally,
the liquid samples were visually inspected for the presence of an organic layer.

All reported analyses were performed following approved laboratory procedures, as shown in
Table B2-3. Table B2-4 summarizes the sample portions, sample numbers, and analyses
performed on each sample.

Table B2-3. Analytical Procedures.

Aalysis, Prearaion Procedture, Analysis Pocedur

DSC Direct analysis LA-514-114 Rev D-1

TGA Direct analysis LA-514-114 Rev D-1

Percent water (gravimetry) Direct analysis LA-564-101 Rev G-0

Total alpha activity Liquid - direct analysis LA-508-101 Rev G-0
Solid - LA-549-101 Rev. F-0

TOC Direct analysis LA-342-100 Rev E-0

Metals by ICP Liquid - direct analysis LA-505-151 Rev E-1
Solid - LA-505-159 Rev D-0 LA-505-161 Rev C-1

LA-549-141 Rev F-0 LA-505-161 Rev C-2

Anions by IC Liquid - direct analysis LA-533-105 Rev D-1
Solid - LA-504-101 Rev F-0

Specific gravity Direct analysis LA-510-112 Rev D-1

Bulk density Direct analysis LO-160-103 Rev B-0

Combustible gas analyzer Direct analysis WHC-IP-0030 IH 1.4 and
IH-2. 11

Notes:
'WHC (1992)

IH 1.4, "Industrial Hygiene Direct Reading Instrument Survey"

IH 2.1, "Standard Operating Procedure, MSA Model 260 Combustible Gas and Oxygen Analyzer"
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Table B2-4. Tank 241-AW-104 Sample Analysis Summary.' (4 sheets)

Segment Segment Portion SampJe 'NwMbe nay
Cor M 04, RIs' u3A A 0 ............

15 Drainable liquid S97T001511 DSC, TGA, SpG, ICP,
IC, total alpha

16 Drainable liquid S97T001512 DSC, TGA, SpG, ICP,
IC, total alpha

17 Drainable liquid S97T001513 DSC, TGA, SpG, ICP,
IC, total alpha

18 Drainable liquid S97T001514 DSC, TGA, SpG, ICP,
IC, total alpha

Lower half S97T001520 Bulk density

S97T001521 DSC, TGA, percent water
by gravimetry

S97T001523 ICP, total alpha

S97T001524 IC

19R Drainable liquid S97T001567 DSC, TGA, SpG, ICP,
IC, total alpha

Lower half S97T001564 Bulk density

S97T001566 Percent water by
gravimetry

S97T001570 ICP, total alpha

S97T001571 IC

S97T001997 DSC, TGA

20 Drainable liquid S97T001587 DSC, TGA, SpG, ICP,
IC, total alpha, TOC

21 Upper half S97T001591 DSC, TGA, percent water
by gravimetry

S97T001597 ICP

S97T001600 IC

Lower half S97T001585 Bulk density

S97T001592 DSC, TGA, percent water
by gravimetry

S97T001598 ICP, total alpha

FS97T001601 IC
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Table B2-4. Tank 241-AW-104 Sample Analysis Summary.' (4 sheets)

Segment Segment Portion "j Sampie NpfeiAaise
Core g204 Riser 13A (Contd

22 Drainable liquid S97T001588 DSC, TGA, SpG, ICP,
IC, total alpha, TOC

Lower half S97T001586 Bulk density

S97T001593 DSC, TGA, percent water
by gravimetry

S97T001599 ICP, total alpha

S97T001602 IC

Core 206, Riser 1$A
15 Drainable liquid S97T001607 DSC, TGA, SpG, ICP,

IC, total alpha

16 Drainable liquid S97T001608 DSC, TGA, SpG, ICP,
IC, total alpha

17 Drainable liquid S97T001609 DSC, TGA, SpG, ICP,
IC, total alpha

18 Drainable liquid S97T001610 DSC, TGA, SpG, ICP,
IC, total alpha

Upper half S97T001615 ICP

S97T001617 DSC, TGA, percent water
by gravimetry

S97T001876 IC

Lower half S97T001616 ICP, total alpha

S97T001618 DSC, TGA, percent water
by gravimetry

S97T001622 IC

S97T001624 Bulk density

19 Drainable liquid S97T001639 DSC, TGA, SpG, ICP,
IC, total alpha

Upper half S97T001645 DSC, TGA, percent water
by gravimetry

S97T001659 ICP

S97T001877 IC
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Table B2-4. Tank 241-AW-104 Sample Analysis Summary.' (4 sheets)

Segment Segment Portion SarnpWeNumrber Ainlyses
19 (Cont'd) Lower half S97T001635 Bulk density

S97T001648 DSC, TGA, percent water
by gravimetry

S97T001665 ICP, total alpha

S97T001669 IC

20 Drainable liquid S97T001640 DSC, TGA, SpG, ICP,
IC, total alpha

Lower half S97T001636 Bulk density

S97T001649 DSC, TGA, percent water
by gravimetry

S97T001666 ICP, total alpha

S97T001670 IC

21 Drainable liquid S97T001641 DSC, TGA, SpG, ICP,
IC, total alpha, TOC

Upper half S97T001646 DSC, TGA, percent water
by gravimetry, TOC

S97T001660 ICP

S97T001663 IC

Lower half S97T001637 Bulk density

S97T001650 DSC, TGA, percent water
by gravimetry

S97T001667 ICP, total alpha

S97T001671 IC

22 Upper half S97T001647 DSC, TGA, percent water
by gravimetry

S97T001661 ICP

S97T001664 IC

Lower half S97T001638 Bulk density

S97T001651 DSC, TGA, percent water

by gravimetry, TOC
S97T001668 ICP, total alpha

IS97T001672 IC
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Table B2-4. Tank 241-AW-104 Sample Analysis Summary.1 (4 sheets)

Legmient Segment Portion - Sample Numfber AnaLyses
Field blank S97T001425 DSC, TGA, SpG, ICP,

IC, total alpha

Hydrostatic head fluid S97T001443 ICP, IC

Notes:
'Steen (1997)

B2.1.3 Discussion of Analytical Results

This section summarizes the sampling and analytical results associated with the June 1997
sampling and analysis of tank 241-AW-104. Table B2-5 shows the location of analytical
results included in this report. These results are documented in Steen (1997).

Table B2-5. Analytical Tables.
................................ .. ..

Analysis Tab.,,,.,,...eY kNWume

Metals by iductively coupled plasma spectrometry B2-9 to B2-44

Anions by ion chromatography B2-45 to B2-52

Bulk density (solids) B2-53

Specific gravity (liquids) B2-58

Energetics by differential scanning calorimetry B2-54 (dry weight) and
B2-55 (wet weight)

Percent water by thermogravimetric analysis B2-56

Percent water by gravimetry B2-57

Total alpha B2-59

Total inorganic carbon B2-60

Total organic carbon by persulfate B2-61

The quality control (QC) parameters assessed in conjunction with tank 241-AW-104 samples
were standard recoveries, spike recoveries, duplicate analyses (measured by the relative
percent difference [RPD] between the primary and duplicate subsamples), and blanks. The
QC criteria are specified in the SAP (Benar 1997). The limits for blanks are set forth in
guidelines followed by the laboratory, and all data results in this report have met those
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guidelines. Sample and duplicate pairs, in which any QC parameter was outside these limits,
are footnoted in the sample mean column of the following data summary tables with an a, b, c,
d, e, or f as follows:

* "a" indicates the standard recovery was below the QC limit

* "b" indicates the standard recovery was above the QC limit

* "c" indicates the spike recovery was below the QC limit

* "d" indicates the spike recovery was above the QC limit

* "e" indicates the RPD was above the QC limit

* "f" indicates blank contamination.

In the analytical tables in this section, the "mean" is the average of the result and duplicate
value. All values, including those below the detection level (denoted by " < ") were averaged.
If both sample and duplicate values were non-detected or if one value was detected while the
other was not, the mean is expressed as a non-detected value. If both values were detected,
the mean is expressed as a detected value.

B2.1.3.1 Total Alpha Activity. Analyses for total alpha activity were performed on the
samples recovered from tank 241-AW-104. Liquid samples were analyzed directly in
duplicate. Solid samples were prepared by fusion digestion. Two fusions were prepared for
each sample (for duplicate results). Each fused dilution was analyzed twice; the results were
averaged and reported as one value. The highest result returned was 4.49 pCi/g.

B2.1.3.2 Thermogravimetric Analysis. Thermogravimetric analysis measures the mass of a
sample as its temperature is increased at a constant rate. Nitrogen is passed over the sample
during heating to remove any released gases. A decrease in the weight of a sample during
TGA represents a loss of gaseous matter from the sample through evaporation or through a
reaction that forms gas phase products. The moisture content is estimated by assuming that all
TGA sample weight loss up to a certain temperature (typically 250 *C [482 0F]) is caused by
water evaporation. The temperature limit for moisture loss is chosen by the operator at an
inflection point on the TGA plot. Other volatile matter fractions can often be differentiated by
inflection points as well.

The TGA analyses were performed in duplicate on direct samples. Approximately 17 percent
of the thermograms showed weight loss beyond 250 *C. The percent-water measurements
ranged from 25.1 to 75.0 percent for solid samples and 47.2 to 95.4 percent for liquid
samples.
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B2.1.3.3 Percent Water by Gravimetry. The gravimetric percent-water analyses were
performed in duplicate on direct solid subsamples. The measurements were consistent with the
TGA results for every subsample, ranging from 25.4 to 79.2.

B2.1.3.4 Differential Scanning Calorimetry. In a DSC analysis, heat absorbed or emitted
by a substance is measured while the sample is heated at a constant rate. A nitrogen purge was
applied to remove oxygen from the analytical system. The onset temperature for an
endothermic or exothermic event is determined graphically.

The DSC analyses were performed in duplicate on direct subsamples. Exothermic results for
a subsample were converted to a dry-weight basis using the average of the TGA results for that
subsample. None of the samples submitted for the DSC analysis exceeded the notification
limit of 480 J/g (dry-weight basis).

Two of the drainable liquid subsamples had differences in duplicates greater than the
20 percent precision threshold. Triplicate analyses were performed on these subsamples.

B2.1.3.5 Inductively Coupled Plasma Spectrometry. The liquid subsamples were prepared
for analysis by an acid adjustment of the direct subsample. Solid subsamples were prepared
for analysis by fusion.

The review of QC was limited to lithium. All other ICP results were considered
"opportunistic" and did not have program-specified QC acceptance criteria. Therefore, any
anomalies in those results were not discussed in this report. However, these "opportunistic"
results were shown in the summary data tables with qualifier flags, which assume the same
quality control limits as specified for lithium.

The primary metals observed were sodium, aluminum, uranium, and iron. Lithium
concentrations were below detection levels in all samples. This indicates that hydrostatic head
fluid contamination was not a problem.

B2.1.3.6 Ion Chromatography (Anions). The IC analyses were performed on direct
subsamples of liquid samples. The solid subsamples were prepared for analysis by performing
a water digest.

The QC review for this report was restricted to the required analyte, bromide. Results for the
other anions are considered "opportunistic" and do not have program-defined QC parameters.
The qualifier flags presented for the opportunistic analytical data in the summary tables assume
that the QC limits would have been the same as for the required analytes.

The primary IC analytes were nitrate, nitrite, fluoride, and sulfate. Also detected were
oxalate, chloride, and phosphate. All bromide results were below detection levels, indicating
that hydrostatic head fluid contamination was not a problem.
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B2.1.3.7 Specific Gravity and Bulk Density. Bulk density was performed on the solid
subsamples, and results ranged from 1.20 g/mL to 1.69 g/mL. The 1.69 g/mL value was used
to calculate the solid total alpha activity action limit for the tank. Specific gravity analyses
were performed on the liquid subsamples. Results ranged between 1.00 and 1.49.

B2.1.3.8 Total Organic Carbon and Total Inorganic Carbon. Analyses for TOC and TIC
were performed directly on both drainable liquid and solids subsamples using persulfate
oxidation/coulometry. The TOC analysis was required as a secondary analysis for those
samples exhibiting exothermic energy (five samples, including two solids and three drainable
liquid samples). None of the results exceeded the TOC notification limit of 45,000 pg C/g.
On a wet basis, the TOC means for the solids were 5,300 and 7,150 /)g C/g, while those for
the drainable liquid samples were 2,910, 3,920, and 4,510 /)g C/mL. The QC requirements of
the SAP apply to the TOC analysis.

Because the TIC analysis was considered "opportunistic," the SAP QC requirements were not
applicable. TIC results were 6,010 and 13,000 ttg C/g for the solids, and 3,030, 6,010, and
11,700 Mg C/mL for the drainable liquid.

B2.2 VAPOR PHASE MEASUREMENT

Before the June 1997 core sampling of tank 241-AW-104, vapor phase measurements were
taken in the tank's headspace. This measurement supported the hazardous vapor safety
screening DQO (Dukelow et al. 1995). The vapor phase screening was taken to address
flammability issues. The vapor phase measurements were taken 6.1 m (20 ft) below risers
13A and 15A in the dome space of the tank, and field results were used. No gas samples were
sent to the laboratory for analysis. The results of the vapor phase measurements are provided
in Table B2-6.

Table B2-6. Results of Headspace Vapor Measurements.

'Measiiremen Result_____________

Total organic carbon 0 ppm

Lower flammability limit 0% of lower flammability limit

Oxygen 20.9%

Ammonia 5 ppm
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B2.3 DESCRIPTION OF 1994 GRAB SAMPLING EVENT

On September 27, 1994, three grab samples were taken from riser 16C using the "bottle on a
string" sampling method. Samples R6463 and R6464 were taken 1,040 cm (408 in.) and
427 cm (168 in.) above the tank bottom, respectively. The samples were described as a clear,
light yellow liquid with an estimated solids content of <2 volume percent. Sample R6465
was obtained from 178 cm (70 in.) above the tank bottom, and was expected to contain sludge.
However, no description, solids content, or radiation reading was recorded for R6465.

The samples were prepared for analysis in accordance with a letter of instruction (Bratzel
1994). A tank characterization plan was not generated specifically for these samples because
the sampling of the tank was considered urgent (Bratzel 1994). The analyses were performed
at the 222-S Laboratory in accordance with Bratzel (1994), and were based on requirements
described in Data Quality Objectives for the Waste Compatibility Program (Carothers 1994).
Samples R6463 and R6464 were analyzed for metals, anions, radionuclides, physical
properties and carbon. Sample R6465 was analyzed only for anions and pH. Because of the
lack of information regarding sample R6465, it is not known which waste phase was analyzed.
Solids may not even have been recovered; no sample descriptions were provided to confirm
their presence. The sample is referred to as the "sludge" sample in this TCR because it was
expected to contain sludge.

The analytical results for the supernatant grab samples are presented in Table B2-7, while
those for the sludge grab sample are shown in Table B2-8. The data for these samples were
obtained from Rollison (1995). Note that the "Analyte" column contains information about
the analytical method used to measure each analyte. Entries in this column contain the
analytical method, which is listed first, followed by the analyte. All analytes were evaluated
by direct analysis.

Table B2-7. Analytical Data for the September 1994 Supernatant Grab Samples. (3 sheets)

...... RSD

Metal, _____ pgmnL p________

ICP.Al R6463 56.1 99.1 43

R6464 142

ICP.Fe R6463 <1.05 <1.05 NA

R6464 <1.05

ICP.Na R6463 6,550 8,280 21

____________R6464 10,000 _______ _______
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Table B2-7. Analytical Data for the September 1994 Supernatant Grab Samples. (3 sheets)

RSD

Anion g/mL ~ pg mL.
IC.Cl- R6463 31.5 59.3 47

R6464 87.1

IC.F R6463 19.8 12.3 61

R6464 4.82

Pot.auto.0H- R6463 674 1,760 62

R6464 2,850

IC.NO; R6463 9,150 10,800 15

R6464 12,400 _______ _______

IC.NO2- R6463 1,600 2,170 26

- R6464 2,740

IC.P04 - R6463 <101 <101 NA

R6464 <101

IC.S04
2  R6463 279 3038

R6464 326

Radiounclide ______ p&imL p_____mL_

Sep/APC.241Am R6463 <5.02 E-04 <4.72 E-04 N

R6464 <4.41 E-04

GEA.'34Cs R6463 0.00672 0.00876--

R6464 0.0108-

GEA.13 Cs R6463 2.30 4.54 49

R6464 6.78

Sep/APC.2 39 240Pu R6463 1.59 E-O5 1.63 B-O5 2

R6464 1.66 B-OS

Sep/BPC.? Sr R6463 0.00780 0.00779 0

____________R6464 0.00777 _______ _______
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Table B2-7. Analytical Data for the September 1994 Supernatant Grab Samples. (3 sheets)

.._ _ ..._.._ _..._. III
Pysical Property _________

TGA.%water R6463 98.6% 97.9% 1

R6464 97.2%

Gravimetry% water R6463 98.4% 97.8% 1

R6464 97.2%

[H-{].pH R6463 12.19 12.44 2

R6464 12.68

SpG R6463 0.979 0.988 1

R6464 0.996

Volume% solids R6463 <2.00%---

R6464 <2.00%

Weight% solids R6463 2.40%---

R6464 3.80%

DSC R6463 No exotherms

R6464 No exotherms ----

Carbon __g___C/mL_____ pg C/mL %_____

Coul.TIC R4352 418 2

R6464 334

Coul.TOC R6463 501 460 9

__________R6464 418 ______ ______

Notes:
Coul. = coulometry
GEA = gamma energy analysis
Potauto = potentiometric titration
Sep/APC = separation/alpha proportional counting
Sep/BPC = separation/beta proportional counting
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Table B2-8. Analytical Data for the September 1994 Sludge Grab Sample.

Sample

Anion pg m_4 L ~ pg/nmL

IC.CL- R6465 650 650-

IC.F- 294 294--

Pot.auto.0H- 8,860 8,860 -

IC.NO; 23,900 23,900-

IC.NO; 11,900 -11,900 ---

IC.P02 <101 <101--

IC.504  792 792--

Physkcal 'Priperty

[H'].pH R6465 13.00 13.00--

B2.4 DESCRIPTION OF HISTORICAL SAMPLING EVENT

Historical records indicate that tank 241-AW-104 has been sampled six times. Sampling data
are available for sampling events in 1986, 1984, 1983, 1982, and 1980 (2). Virtually all of
the samples from 1986 and earlier were liquid, although solids were recovered during the two
1980 events. Because of the extensive transfer activity of tank 241-A W-104 and its
involvement in several evaporator campaigns in the mid-1980's, the supernatant in the tank has
changed significantly since the 1986 sampling event. Likewise, the amount of solids has
increased and their composition has changed since the 1980 sampling events. Therefore,
results from 1986 and earlier are not considered representative of the current tank contents and
are not included in this TCR. The letters and reports containing the historical sampling results
are referenced in Appendix E.
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B2.5 1997 PUSH CORE DATA TABLES

Table B2-9. Tank 241-AW-104 Analytical Results: Aluminum (ICP).

Sample Sample Sample
.mbe Location P ri_ nReul___picte _a

S97T001523 204:18 Lower half 3,940 4,010 3,980

S97T001570 204:19R Lower half 15,800 16,800 16,300

S97T001597 204:21 Upper half 19,000 19,500 19,300

S97T001598 Lower half 20,600 19,900 20,300

S97T001599 204:22 Lower half 19,600 19,900 19,800

S97T001615 206:18 Upper half 4,740 4,760 4,750
S97T001616 Lower half 6,750 7,180 6,970

S97T001659 206:19 Upper half 6,800 7,010 6,910

S97T001665 Lower half 25,600 24,700 25,200

S97T001666 206:20 Lower half 24,000 23,800 23,900

897T001660 206:21 Upper half 17,700 17,900 17,800

S97T001667 Lower half 21,100 21,400 21,300

S97T001661 206:22 Upper half 16,600 16,700 16,700

S97T001668 Lower half 21,900 20,900 21,400

tiqEIs pg/mt jsg/ib pg/ML
S97T0015 11 204:15 Drainable liquid 308 303 3___6 ____

S97T001512 204: 16 Drainable liquid 760 731 746

S97T001513 204: 17 Drainable liquid 1,850 1,830 1,840

S97T001514 204:18 Drainable liquid 3,340 3,280 3,310

S97T001567 204:19R Drainable liquid 17,700 17,700 17,700

S97T001587 204:20 Drainable liquid 21,400 23,200 2,0c~

S97T001588 204:22 -Drainable liquid 37,000 35,000 3,0c~

S97T001607 206:15 Drainable liquid 415 460 43 8QC:d

S97T001608 206:16 Drainable liquid 822 804 813

S97T001609 206:17 Drainable liquid 1,960 1,9401,5ce

S97T001610 206:18 Drainable liquid 3,450 3,460 3,460

S97T001639 206:19 Drainable liquid 15,400 14,900 15,200

S97T001640 206:20 Drainable liquid 26,000 25,000 25,500

S97T001641 206:21 Drainable liquid 38,600 31,700 35,200
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Table B2-10. Tank 241-AW-104 Analytical Results: Antimony (ICP).

Sam pie Sample Samnpi
Nume..... L.ocatio. Prtion Reot D.p...........

S .id : f isioi g g ... pg/g ...

S97T001523 204:18 Lower half <1,360 <1,310 <1,340

S97T001570 204:19R Lower half <1,310 < 1,300 < 1,310

S97T001597 204:21 Upper half < 1,330 < 1,340 < 1,340

S97T001598 Lower half < 1,330 < 1,330 < 1,330

S97T001599 204:22 Lower half <1,350 <1,330 <1,340

S97T001615 206:18 Upper half <1,310 <1,340 <1,330

S97T001616 Lower half <1,240 <1,250 <1,250

S97T001659 206:19 Upper half <1,290 <1,300 <1,300

S97T001665 Lower half <1,190 <1,190 <1,190

S97T001666 206:20 Lower half <1,240 <1,220 <1,230

S97T001660 206:21 Upper half <1,360 <1,310 <1,340

S97T001667 Lower half 1,900 <1,190 < 1,550Qc:e

S97T001661 206:22 Upper half <1,360 <1,350 <1,360

S97T001668 Lower half < 1,200 1,300 < 1,250

Liquids ..pg/m. pg/m. ...&
S97T001511 204:15 Drainable liquid <2.46 <2.46 <2.46

S97T001512 204:16 Drainable liquid <3.06 <3.06 <3.06

S97T001513 204:17 Drainable liquid <6.06 <6.06 <6.06

S97T001514 204:18 Drainable liquid <12.1 <12.1 <12.1

S97T001567 204:19R Drainable liquid <36.1 <36.1 <36.1

S97T001587 204:20 Drainable liquid <36.1 <36.1 <36.1

S97T001588 204:22 Drainable liquid <36.1 <36.1 <36.1

S97T001607 206:15 Drainable liquid <6 <6 <6

S97T001608 206:16 Drainable liquid <6 <6 <6

S97T001609 206:17 Drainable liquid <6 <6 <6

S97T001610 206:18 Drainable liquid <6 <6 <6

S97T001639 206:19 Drainable liquid <36.1 <36.1 <36.1

S97T001640 206:20 Drainable liquid <36.1 <36.1 <36.1

S97T001641 206:21 Drainable liquid <36.1 <36.1 <36.1
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Table B2-1 1. Tank 241-AW-104 Analytical Results: Arsenic (ICP).

Sample Saunple Sampe
Nmnber ~Location Portion Result flupilcate Mleat

Solids: fusio, pg.. pgg pg..

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

S97T001570 204:19R Lower half <2,180 <2,170 <2,180

S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080

S97T001659 206:19 Upper half <2,160 <2,170 <2,170

S97T001665 Lower half <1,980 <1,990 <1,990

S97T001666 206:20 Lower half <2,060 <2,040 <2,050

S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half <1,980 <1,990 <1,990

S97T001661 206:22 Upper half <2,270 <2,250 <2,260

S97T001668 Lower half < 1,990 < 2,000 <2,000

Liquids Ag/mL qg/mL pg/mL

S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1

S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1

S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1

S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10

S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <10 <10

S97T001610 206:18 Drainable liquid <10 <10 <10

S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1
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Table B2-12. Tank 241-AW-104 Analytical Results: Barium (ICP).

Sample Sampie Sanple
Nnmber V Location Vortion Resxdt JDuplicatc Wlan

Solids:, fosion_____ ______ tg/gy ptgg . igg
S97T001523 204:18 Lower half <1,130 <1,090 <1,110

S97T001570 204:19R Lower half <1,090 <1,080 <1,090

S97T001597 204:21 Upper half <1,110 <1,110 <1,110

S97T001598 Lower half <1,110 <1,110 <1,110

S97T001599 204:22 - Lower half <1,120 <1,110 <1,120

S97T001615 206:18 Upper half <1,090 <1,120 <1,110

897T001616 Lower half -<1,030 <1,040 <1,040

S97T001659 206:19 Upper half <1,080 <1,080 <1,080

S97T001665 Lower half <988 <994 <991

S97T001666 206:20 Lower half <1,030 <1,020 <1,030

S97T001660 206:21 Upper half <1,130 <1,090 <1,110

S97T00 1667 Lower half <990 <993 <992

S97T001661 206:22 Upper half <1,140 <1,120 <1,130

S97T00 1668 Lower half <997 < 1,000 <999

Lqgdspt pg/nL pghnL
S97T001511 20:5Drainable liquid <2.05 <2.05 <2.05

S97T001512 204:16 Drainable liquid <2.55 <2.55 <2.55

S97T001513 204: 17 Drainable liquid <5.05 <5.05 <5.05

S97T001514 204:18 Drainable liquid <10.1 <10.1 <10.1

S97T001567 204:19R Drainable liquid <30.1 <30.1 <30.1

S97T001587 204:20 Drainable liquid <30.1 <30.1 <30.1

S97T001588 204:22 Drainable liquid <30.1 <30.1 <30.1

S97T001607 206:15 Drainable liquid <5 <5 <5

S97T001608 206:16 Drainable liquid <5 <5 <5

S97T001609 206:17 Drainable liquid <5 <5 <5

S97T001610 206:18 Drainable liquid <5 <5 <5

S97T001639 206:19 Drainabie liquid <30.1 <30.1 <30.1

S97T001640 206:20 Drainable liquid <30.1 <30.1 1<30.1
S97T001641 206:21 Drainable liquid <30.1 <30.1 1<30.1
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Table B2-13. Tank 241-AW-104 Analytical Results: Beryllium (ICP).

Sample ampte I Sample
Nmber fLocation Porto t np................ ...

Solids: fusion gglg pgig pgfg

S97T001523 204:18 Lower half <113 <109 <111

897T001570 204:19R Lower half <109 <108 <109

897T001597 204:21 Upper half <111 <111 <111

S97T001598 Lower half <111 <111 <111

S97T001599 204:22 Lower half <112 <111 <112

S97T001615 206:18 Upper half <109 <112 <111

S97T001616 Lower half <103 <104 <104

S97T001659 206:19 Upper half <108 <108 <108

S97T001665 Lower half <98.8 <99.4 <99.1

S97T001666 206:20 Lower half <103 <102 <103

S97T001660 206:21 Upper half <113 <109 <111

S97T001667 Lower half <99 <99.3 <99.2

S97T001661 206:22 Upper half <114 <112 <113

S97T001668 Lower half <99.7 < 100 <99.8

Liquids p____ _____~ g/mL plg/mL> pg/mL

S97T001511 204: 15 Drainable liquid <0.205 <0.205 <0.205

S97T001512 204:16 Drainable liquid <0.255 <0.255 <0.255

S97T001513 204: 17 Drainable liquid <0.505 <0.505 <0.505

S97T001514 204:18 Drainable liquid <1.01 <1.01 <1.01

S97T001567 204: 19R Drainable liquid <3 <3 <3

S97T001587 204:20 Drainable liquid <3 <3 <3

897T001588 204:22 Drainable liquid <3 <3 <3-

S97T001607 206:15 Drainable liquid <0.5 <0.5 <0.5

S97T001608 206:16 Drainable liquid <0.5 <0.5 <0.5

S97T001609 206: 17 Drainable liquid <0.5 <0.5 <0.5

S97T001610 206:18 Drainable liquid <0.5 <0.5 <0.5

S97T001639 206:19 Drainable liquid <3 <3 <3

S97T00 1640 206:20 Drainable liquid <3 <3 <3

S97T001641 206:21 Drainable liquid <3 <3 <3
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Table B2-14. Tank 241-AW-104 Analytical Results: Bismuth (ICP).

.ample . .Sample . S. mp
Nsmber tLieation j PortianRsl upiae Ma

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

S97T001570 204:19R Lower half <2,180 <2,170 <2,180
S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080
S97T001659 206:19 Upper half <2,160 <2,170 <2,170

S97T001665 Lower half <1,980 <1,990 <1,990
S97T001666 206:20 Lower half <2,060 <2,040 <2,050
S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half <1,980 <1,990 <1,990
S97T001661 206:22 Upper half <2,270 <2,250 <2,260

S97T001668 Lower half <1,990 <2,000 <2,000

Lqdspg/mL~ sg/ pg/mL
S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1

S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1

S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1

S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10

S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <10 <10

S97T001610 206:18 Drainable liquid <10 <10 <10

S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1
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Table B2-15. Tank 241-AW-104 Analytical Results: Boron (ICP).

Sampje Sample Sampe
Number j Locatiwn Portion Result D~uplcate Mean

S97T001523 204:18 Lower half <1,130 <1,090 <1,110

S97T001570 204:19R Lower half <1,090 <1,080 <1,090

897T001597 204:21 Upper half <1,110 <1,110 <1,110

S97T001598 Lower half <1,110 <1,110 <1,110
S97T001599 204:22 Lower half <1,120 <1,110 <1,120

S97T001615 206:18 Upper half <1,090 <1,120 <1,110

S97T001616 Lower half <1,030 <1,040 <1,040

S97T001659 206: 19 Upper half <1,080 <1,080 <1,080

S97T001665 Lower half <988 <994 <991

S97T001666 206:20 Lower half <1,030 <1,020 <1,030

S97T001660 206:21 Upper half <1,130 <1,090 <1,110

S97T00 1667 Lower half <990 <993 <992

S97T001661 206:22 Upperhalf. <1,140 <1,120 <1,130

S97T001668 L ower half <997 < 1,000 <999

Liquids pg/mL __g/__L yg/xnL

S97T001511 204:15 Drainable liquid 2.45 2.2 2.33

S97T001512 204:16 Drainable liquid 3.44 3.13 3.29

S97T001513 204:17 Drainable liquid 5.42 <5.05 <5.23

S97T001514 204:18 Drainable liquid <10.1 <10.1 <10.1

S97T001567 204:19R Drainable liquid 33.2 33.5 33.4

S97T001587 204:20 Drainable liquid 40.2 42.6 41.4

S97T001588 204:22 Drainable liquid 52.2 53.7 53

S97T001607 206:15 Drainable liquid <5 <5 <5

S97T001608 206:16 Drainable liquid <5 <5 <5

S97T001609 206: 17 Drainable liquid 5.86 5.42 5.64

S97T001610 206:18 Drainable liquid 8.52 8.52 8.52

S97T001639 206:19 Drainable liquid 32.8 32.5 32.6

S97T001640 206:20 Drainable liquid 41.1 39.3 40.2

S97T001641 206:21 Drainable liquid 59.3 44.7 52 Ce
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Table B2-16. Tank 241-AW-104 Analytical Results: Cadmium (ICP).

Sample A Sample Sample
Number 'toation Portion R&sult Duplicate Mean

solids: fusion' Kggu. pgg
S97T001523 204:18 Lower half <113 <109 <111

S97T001570 204:19R Lower half <109 <108 <109

S97T001597 204:21 Upper half <111 <111 <111

S97T001598 Lower half <111 <111 <111

897T001599 204:22 Lower half <112 <111 <112

S97T001615 206:18 Upper half <109 121 <115

S97T001616 Lower half 185 182 184

S97T001659 206:19 Upper half <108 114 <111

S97T001665 Lower half <98.8 111 <105

S97T001666 206:20 Lower half <103 <102 <103

S97T001660 206:21 Upper half <113 <109 <c111
S97T001667 Lower half <99 <99.3 <99.2

S97T001661 206:22 Upper half <114 <112 <113

S97T001668 ILower half <99.7 <100 <99.8

LIqd _g/mL p _/m yg/mL

S97T001511 204: 15 DrainabLe liquid <0.205 <0.205 <0.205

S97T001512 204: 16 Drainable liquid 0.294 <0.255 <0.274

897T001513 204:17 Drainable liquid <0.505 <0.505 <0.505

S97T001514 204:18 Drainable liquid 2.02 2.17 2.09

S97T001567 204:19R Drainable liquid <3 <3 <3

S97T001587 204:20 Drainable liquid <3 <3 <3

S97T001588 204:22 Drainable liquid <3 <3 <3

S97T001607 206:15 Drainable liquid <0.5 <0.5 <0.5

S97T001608 206:16 Drainable liquid <0.5 <0.5 <0.5

S97T001609 206: 17 Drainable liquid 0.892 0.857 0.875

S97T001610 206:18 Drainable liquid 1.79 1.87 1.83

S97T001639 206:19 Drainable liquid <3 <3 <3

S97T001640 206:20 Drainable liquid <3 <3 <3

S97T001641 206:21 Drainable liquid <3 <3 <3
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Table B2-17. Tank 241-AW-104 Analytical Results: Calcium (ICP).

............ Sample Samp.
~Ntmber LK ocation Fortih Ieut fluplica M n

S97T001523 204:18 Lower half 2,720 2,430 2,580

S97T001570 204:19R Lower half 5,410 5,310 5,360

S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615 206:18 Upper half 2,800 2,900 2,850

S97T001616 Lower half 2,260 2,310 2,290

S97T001659 206:19 Upper half 4,970 5,080 5,030

S97T001665 Lower half 4,470 4,500 4,490

S97T001666 206:20 Lower half <2,060 <2,040 <2,050

S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half <1,980 <1,990 <1,990

S97T001661 206:22 Upper half <2,270 <2,250 <2,260

S97T001668 Lower half <1,990 <2,000 <2,000

Ltqs.dsg ..... L.. 
S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1

S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1

S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1

S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10

S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <10 <10

S97T001610 206:18 Drainable liquid <10 <10 <10

S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1

B-28



HNF-SD-WM-ER-453 Rev. 1

Table B2-18. Tank 241-AW-104 Analytical Results: Cerium (ICP).

Sape Sample Sampie
Number tocation Portion Re__u__ Dupcate___

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

.97T001570 204:19R Lower half <2,180 <2,170 <2,180

S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080

S97T001659 206:19 Upper half <2,160 <2,170 <2,170

S97T001665 Lower half <1,980 <1,990 <1,990

S97T001666 206:20 Lower half <2,060 <2,040 <2,050

S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half <1,980 <1,990 <1,990

S97T001661 206:22 Upper half <2,270 <2,250 <2,260

S97T001668 Lower half <1,990 <2,000 <2,000

tiqui~ds p_____ g/mL pg/mL : s~g/mL

S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1

S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1

S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1

S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10

S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <10 <10

S97T001610 206:18 Drainable liquid <10 <10 <10

S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1
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Table B2-19. Tank 241-AW-104 Analytical Results: Chromium (ICP).

Sample~ Sample ~ Sample
Number 1  Locatioa Portion Resu zfluplicate \Mean

Solids: fusXox gx__ p_ _ pg

S97T001523 204:18 Lower half <227 <218 <223

S97T001570 204:19R Lower half 710 671 691

S97T001597 204:21 Upper half 5,260 5,200 5,230

S97T001598 Lower half 1,280 1,160 1,220

S97T001599 204:22 Lower half 312 313 313

S97T001615 206:18 Upper half <218 <224 <221

S97T001616 Lower half 302 339 321

S97T001659 206:19 Upper half 248 269 259

S97T001665 Lower half 2,270 2,130 2,200

S97T001666 206:20 Lower half 3,870 3,090 3,480cc:e

S97T001660 206:21 Upper half 1,600 1,450 1,530

S97T001667 Lower half 2,750 2,670 2,710

S97T001661 206:22 Upper half 3,660 3,500 3,580

S97T001668 Lower half 7,870 7,780 7,830

Li Kd pg/nL p g/mtI pg/niL

S97T001511 204:15 Drainable liquid 2.45 2.43 2.44

S97T001512 204:16 Drainable liquid 2.35 2.24 2.29

S97T001513 204:17 Drainable liquid 1.9 2.19 2.04

S97T001514 204:18 Drainable liquid 2.82 2.82 2.82

S97T001567 204:19R Drainable liquid 54.5 54.9 54.7

S97T001587 204:20 Drainable liquid 76.7 83.4 80.1

S97T001588 204:22 Drainable liquid 32.8 31.9 32.3

S97T001607 206:15 Drainable liquid 2.35 2.66 2.5

S97T001608 206:16 Drainable liquid 2.47 2.5 2.49

S97T001609 206:17 Drainable liquid 2.16 1.95 2.06

S97T001610 206:18 Drainable liquid 2.7 2.84 2.77

S97T001639 206:19 Drainable liquid 68 66 67

S97T001640 206:20 Drainable liquid 109 104 107

S97T001641 206:21 Drainable liquid 90.1 74.3 82.2
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Table B2-20. Tank 241-AW-104 Analytical Results: Cobalt (ICP).

$anple Sample Samuple t i
Number__ Location PortionRul pict en

S97T001523 204:18 Lower half <454 <437 <446

S97T001570 204:19R Lower half <436 <434 <435

8971001597 204:21 Upper half <443 <446 <445

897T00 1598 Lower half < 443 <442 <443

S97T001599 204:22 Lower half <448 <444 <446

S97T001615 206:18 Upper half <437 <448 <443

S97T001616 Lower half <413 <416 <415

S97T001659 206:19 Upper half <431 <434 -<433

S97T001665 Lower half <395 <398 <397

897T001666 206:20 Lower half <412 <408 <410

S97T00 1660 206:2 1 Upper half <453 <437 <445

897T001667 Lower half <396 <397 <397

S97T001661 206:22 Upper half <454 <449 <452

S97T001668 Lower half <399 <400 <400

Liquids _____ _____ jg/mL pfg/mL pg/mL

S97T001511 20:5 Drainable liquid <0.82 <0.82 <0.82

897T001512 204:16 Drainable liquid <1.02 <1.02 <1.02

897T001513 204: 17 Drainable liquid <2.02 <2.02 <2.02

897T001514 204:18 Drainable liquid <4.02 <4.02 <4.02

897T001567 204: 19R Drainable liquid <12 <12 <12

S97T001587 204:20 Drainable liquid <12 <12 <12

8971001588 204:22 Drainable liquid <12 <12 <12

897100 1607 206:15 Drainable liquid <2 <2 <2

8971001608 206: 16 Drainable liquid <2 <2 <2

897T00 1609 206:17 Drainable liquid <2 <2 <2

8971001610 206:18 Drainable liquid <2 <2 <2

8971001639 206:19 Drainable liquid <12 <12 <12

897T001640 206:20 Drainable liquid <12 <12 <12

897T001641 206:21 Drainable liquid <12 <12 <12
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Table B2-21. Tank 241-AW-104 Analytical Results: Copper (ICP).

1'pl Sample Sampie
Number Locatton ~ Portirn Result fluplicate M_______

Solids: fnsioun_____ ______ gg/g y jg/g jgg
S97T001523 204:18 Lower half <227 <218 <223

897T001570 204:19R Lower half <218 <217 <218

S97T001597 204:21 Upper half <221 <223 <222

S97T001598 Lower half <221 <221 <221

897T001599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half <218 <224 <221

S97T001616 Lower half <207 <208 <208

S97T001659 206:19 Upper half <216 <217 <217

S97T001665 -Lower half < 198 < 199 < 199

S97T00 1666 206:20 Lower half <206 <204 <205

S97T001660 206:21 Upper half <226 <218 <222

S97T001667 Lower half <198 <199 <199

S97T001661 206:22 Upper half <227 <225 <226

S97T001 668 Lower half' < 199 <200 <200

LIquIdS pg/L gnL pg/mt

S97T001511 20:5Drainable liquid <0.41 <0.41 <0.41

S97T001512 204:16 Drainable liquid <0.51 <0.51 <0.51

897T001513 204:17 Drainable liquid <1.01 <1.01 <1.01

S97T001514 204: 18 Drainable liquid <2.01 2.38 <2.19

S97T001567 204: 19R Drainable liquid <6.01 <6.01 <6.01

S97T001587 204:20 Drainable liquid <6.01 <6.01 <6.01

S97T001588 204:22 Drainable liquid <6.01 <6.01 <6.01

S97T001607 206: 15 Drainable liquid <1 <1 <1

S97T001608 206:16 Drainable liquid <1 <1 <1

S97T001609 206:17 Drainable liquid <1 <1 <1

S97T001610 206:18 Drainable liquid <1 1.01 <1

S97T001639 206:19 Drainable liquid <6.01 <6.01 <6.01

S97T001640 206:20 Drainable liquid <6.01 <6.01 <6.01

S97T001641 206:21 Drainable liquid <6.01 <6.01 <6.01
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Table B2-22. Tank 241-AW-104 Analytical Results: Iron (ICP).

Sample KSmpie SaBpOe
Number ___cation Portton ReitDupliate Ma

S97T001523 204:18 Lower half 8,380 7,740 8,060

S97T001570 204:19R Lower half 12,100 12,500 12,300

S97T001597 204:21 Upper half 3,050 3,340 3,200

S97T001598 Lower half 1,140 <1,110 <1,130

S97T001599 204:22 Lower half <1,120 <1,110 <1,120

S97T001615 206:18 Upper half 5,830 5,900 5,870

S97T001616 Lower half 9,470 10,200 9,840

S97T001659 206:19 Upper half 10,700 13,800 12,3000c:e

S97T001665 Lower half 8,810 8,480 8,650

S97T001666 206:20 Lower half <1,030 <1,020 <1,030

S97T001660 206:21 Upper half 2,670 2,500 2,590

S97T001667 Lower half <990 <993 <992

S97T001661 206:22 Upper half 1,270 1,170 1,220

S97T001668 Lower half <997 < 1,000 <999

.i...ds ... /.. .g/.. ./..
.. . . . . .. . . . . ...... I.......... ................. L..... g

S97T001511 204:15 Drainable liquid <2.05 <2.05 <2.05

S97T001512 204:16 Drainable liquid <2.55 <2.55 <2.55

S97T001513 204:17 Drainable liquid <5.05 <5.05 <5.05

S97T001514 204:18 Drainable liquid <10.1 <10.1 <10.1

S97T001567 204:19R Drainable liquid <30.1 <30.1 <30.1

S97T001587 204:20 Drainable liquid <30.1 <30.1 <30.1

S97T001588 204:22 Drainable liquid <30.1 <30.1 <30.1

S97T001607 206:15 Drainable liquid <5 <5 <5

S97T001608 206:16 Drainable liquid <5 <5 <5

S97T001609 206:17 Drainable liquid <5 <5 <5

S97T001610 206:18 Drainable liquid <5 <5 <5

S97T001639 206:19 Drainable liquid <30.1 <30.1 <30.1

S97T001640 206:20 Drainable liquid <30.1 <30.1 <30.1

S97T001641 206:21 Drainable liquid <30.1 <30.1 <30.1

B-33



HNF-SD-WM-ER-453 Rev. 1

Table B2-23. Tank 241-AW-104 Analytical Results: Lanthanum (ICP).

'ampx Samle SampleRsl ulkt Ma
Ntimber Location Portien R_______it Aca......... ... i ........ _ _ .... g..g.. ... . . I -g.....

S97T001523 204:18 Lower haif <1,130 <1,090 <1,110

S97T001570 204: 19R Lower halt <1,090 <1,080 <1,090

897T001597 204:21 Upper half <1,110 <1,110 <1,110

597T001598 Lower half <1,110 <1,110 <1,110

S97T001599 204:22 Lower half <1,120 <1,110 <1,120

S97T001615 206:18 Upper half <1,090 <1,120 <1,110

S97T001616 Lower half <1,030 <1,040 <1,040

S97T001659 206:19 Upper half <1,080 <1,080 <1,080

S97T001665 Lower half <988 <994. <991

S97T001666 206:20 Lower half <1,030 <1,020 <1,030

S97T001660 206:21 Upper half <1,130 <1,090 <1,110

S97T00 1667 Lower half < 990 < 993 <992

S97T001661 206:22 Upper half <1,140 <1,120 <1,130

S97T001668 Lower half <997 < 1,000 <999

Liquids ,gmL pg/mL ~ ~ pg/rnL

S97T001511 204:15 Drainable liquid <2.05 <2.05 <2.05

S97T001512 204:16 Drainable liquid <2.55 <2.55 <2.55

S97T001513 204:17 Drainable liquid <5.05 <5.05 <5.05

S97T001514 204:18 Drainableliquid <10.1 <10.1 <10.1

S97T001567 204:19R Drainable liquid <30.1 <30.1 <30.1

S97T001587 204:20 Drainable liquid <30.1 <30.1 <30.1

S97T001588 204:22 Drainable liquid <30.1 <30.1 <30.1

S97T001607 206:15 Drainable liquid <5 <5 <5

S97T001608 206:16 Drainable liquid <5 <5 <5

S97T001609 206:17 Drainable liquid <5 <5 <5

S97T001610 206:18 Drainable liquid <5 <5 <5

S97T001639 206:19 Drainable liquid <30.1 <30.1 <30.1

S97T001640 206:20 Drainable liquid <30.1 <30.1 <30.1

S97T001641 206:21 Drainable liquid <30.1 <30.1 <30.1
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Table B2-24. Tank 241-AW-104 Analytical Results: Lead (ICP).

Sample $ample Swunple
Ntnnber' Location Portion, Reu " Pnplicate~ Mean

Solids:......o ...

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

S97T001570 204:19R Lower half <2,180 <2,170 <2,180

S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080

S97T001659 206:19 Upper half <2,160 <2,170 <2,170

S97T001665 Lower half <1,980 < 1,990 < 1,990

S97T001666 206:20 Lower half <2,060 <2,040 <2,050

S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half <1,980 <1,990 <1,990

S97T001661 206:22 Upper half <2,270 <2,250 <2,260

S97T001668 Lower half < 1,990 < 2,000 <2,000

tiquids' s____ _____ g/mL< g/iL' pg/mL

S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1

S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1

S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1

S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10

S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <.10 <10

S97T001610 206:18 Drainable liquid <10 <10 <10

S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1
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Table B2-25. Tank 241-AW-104 Analytical Results: Lithium (ICP).

.Sample .S.mple .Sa .....
Number Locatien PortionRul pict en

.. ...................

S97T001523 204:18 Lower half <227 <218 <223

S97T001570 204:19R Lower half <218 . <217 <218

S97T001597 204:21 Upper half <221 <223 <222

S97T001598 Lower half <221 <221 <221

S97T001599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half <218 <224 <221

S97T001616 Lower half <207 <208 <208

S97T001659 206:19 Upper half <216 <217 <217

S97T001665 Lower half < 198 < 199 < 199

S97T001666 206:20 Lower half <206 <204 <205
S97T001660 206:21 Upper half <226 <218 <222

S97T001667 Lower half <198 <199 <199
S97T001661 206:22 Upper half <227 <225 <226
S97T001668 Lower half < 199 <200 <200
7W ~d........................::,,,.,:::. ...........
__________d___ jg/L pgm g/mL
S97T001511 204:15 Drainable liquid <0.41 <0.41 <0.41

S97T001512 204:16 Drainable liquid <0.51 <0.51 <0.51

S97T001513 204:17 Drainable liquid <1.01 <1.01 <1.01

S97T001514 204:18 Drainable liquid <2.01 <2.01 <2:01

S97T001567 204:19R Drainable liquid <6.01 <6.01 <6.01
S97T001587 204:20 Drainable liquid <6.01 <6.01 <6.01
S97T001588 204:22 Drainable liquid <6.01 <6.01 <6.01
S97T001607 206:15 Drainable liquid <1 <1 <1

S97T001608 206:16 Drainable liquid <1 <1 <1
S97T001609 206:17 Drainable liquid <1 <1 <1

S97T001610 206:18 Drainable liquid <1 <1 <1
S97T001639 206:19 Drainable liquid <6.01 <6.01 <6.01

S97T001640 206:20 Drainable liquid <6.01 <6.01 <6.01
S97T001641 206:21 Drainable liquid <6.01 <6.01 <6.01
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Table B2-26. Tank 241-AW-104 Analytical Results: Magnesium (ICP).

Sarnpl( {. ample I SampI
Number~ [Loatiwn Portion RNut Dpbicate Mean

Solids: fusion p ________ i/g pg

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

S97T001570 204:19R Lower half <2,180 <2,170 <2,180

S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615, 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080

S97T001659 206:19 Upper half <2,160 <2,170 <2,170

S97T001665 Lower half < 1,980 < 1,990 < 1,990

S97T001666 206:20 Lower half <2,060 <2,040 <2,050

S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half < 1,980 < 1,990 < 1,990

S97T001661 206:22 Upper half <2,270 <2,250 <2,260

S97T001668 Lower half < 1,990 <2,000 <2,000

Liqids sg/mU pg
S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1

S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1

S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1

S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10

S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <10 <10

S97T001610 206:18 Drainable liquid <10 <10 <10

S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1
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Table B2-27. Tank 241-AW-104 Analytical Results: Manganese (ICP).

Samnple I ample Sample Ma
Number JLocation .Prtion Result J Duplicate Ma

Solids: tusion 4ggeg. pg

S97T001523 204:18 Lower half 3,130 3,100 3,120

S97T001570 204: 19R Lower half 2,780 2,770 2,780

S97T001597 204:21 Upper half 1,290 1,350 1,320

S97T001598 Lower half 389 393 391

S97T001599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half 2,310 2,370 2,340

S97T001616 Lower half 7,740 8,280 8,010

S97T001659 206:19 Upper half 1,600 1,660 1,630

S97T001665 Lower half 1,750 1,740 1,750

S97T001666 206:20 Lower half 215 <204 <210

S97T00 1660 206:2 1 Upper half 726 654 690

S97T001667 Lower half 293 278 286

S97T001661 206:22 Upper half 441 372 407

S97T001668 Lower half <199 <200 <200

Liqu.:,:::ds .. *ghn pg/mL gg/mL

S97T001511 204:15 Drainable liquid <0.41 <0.41 <0.41

S97T001512 204:16 Drainable liquid <0.51 <0.51 <0.51

S97T001513 204:17 Drainable liquid <1.01 <1.01 <1.01

S97T001514 204:18 Drainable liquid 2.57 4.65 3 .6 1 C:e

S97T001567 204:19R Drainable liquid 6.49 <6.01 <6.25

S97T001587 204:20 Drainable liquid <6.01 <6.01 <6.01

S97T001588 204:22 Drainable liquid <6.01 <6.01 <6.01

S97T001607 206:15 Drainable liquid <1 <1 <1

S97T001608 206:16 Drainable liquid <1 <1 <1

897T001609 206:17 Drainable liquid <1 <1 <1

S97T001610 206:18 Drainable liquid <1 <1 <1

S97T001639 206:19 Drainable liquid 10.3 11.2 10.8

S97T001640 206:20 Drainable liquid 7.17 <6.01 <6.59

S97T001641 206:21 Drainable liquid <6.01 <6.01 <6.01
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Table B2-28. Tank 241-AW-104 Analytical Results: Molybdenum (ICP).

Sample 1'Sample Sampie
SNumber '4 Locstiorn Pardon Reut 'Deplckt ______n

Solids: fusion pgl ptgg p

S97T001523 204:18 Lower half <1,130 <1,090 <1,110

S97T001570 204:19R Lower half <1,090 <1,080 <1,090

S97T001597 204:21 Upper half <1,110 <1,110 <1,110

S97T001598 Lower half <1,110 <1,110 <1,110

S97T001599 204:22 Lower half <1,120 <1,110 <1,120

S97T001615 206:18 Upper half <1,090 <1,120 <1,110

S97T001616 Lower half < 1,030 < 1,040 < 1,040

S97T001659 206:19 Upper half <1,080 <1,080 <1,080

S97T00 1665 Lower half <988 <994 <991

S97T001666 206:20 Lower half < 1,030 < 1,020 < 1,030

S97T001660 206:21 Upper half <1,130 <1,090 <1,110

S97T001667 Lower half <990 <993 <992

S97T001661 206:22 Upper half <1,140 <1,120 <1,130

S97T00 1668 L ower half <997 < 1,000 <999

Liquids> __ __g/flt 'sg/rn4 pg/mL

S97T001511 204:15 Drainable liquid <2.05 <2.05 <2.05

S97T001512 204: 16 Drainable liquid <2.55 <2.55 <2.55

S97T001513 204: 17 Drainable liquid 5.95 6.37 6.16

S97T001514 204:18 Drainable liquid 13.1 12.8 12.9

S97T001567 204: 19R Drainable liquid 45.8 49.1 47.5

S97T001587 204:20 Drainable l-iquid 54.7 58.9 56.8

S97T001588 204:22 Drainable liquid 76 75.8 75.9

S97T001607 206:15 Drainable liquid <5 <5 <5

S97T001608 206:16 Drainable liquid <5 <5 <5

S97T001609 206:17 Drainable liquid 6.86 6.6 6.73

S97T001610 206:18 Drainable liquid 13.2 12.8 13

S97T001639 206:19 Drainable liquid 47.7 44.3 46

S97T001640 206:20 Drainable liquid 58 56.5 57.3

S97T001641 206:21 Drainable liquid 80 66.2 73.1
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Table B2-29. Tank 241-AW-104 Analytical Results: Neodymium (ICP).

.Number tocatin' li..............Sample .Sa.ple .S.ple

Solids: fusion _____________ gg g/g pg/g

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

S97T001570 204:19R Lower half <2,180 <2,170 <2,180

S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080

S97T001659 206:19 Upper half <2,160 <2,170 <2,170

S97T001665 Lower half <1,980 <1,990 <1,990

S97T001666 206:20 Lower half <2,060 <2,040 <2,050

S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half <1,980 <1,990 <1,990

S97T001661 206:22 Upper half <2,270 <2,250 <2,260

S97T001668 Lower half <1,990 <2,000 <2,000

Ligu lds" o " __g/mL 'g/mL pg/mL

S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1

S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1

S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1

S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10

S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <10 <10

S97T001610 206:18 Drainable liquid <10 <10 <10

S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1
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Table B2-30. Tank 241-AW-104 Analytical Results: Nickel (ICP).

Sample Sample I Sat , ,.,,,

Number L.ocation Portia Rdiup.............

Liquids ...pg/ gm pg mL .

S97T001511 204:15 Drainable liquid <0.82 <0.82 <0.82

S97T001512 204:16 Drainable liquid <1.02 <1.02 <1.02

S97T001513 204:17 Drainable liquid <2.02 <2.02 <2.02

S97T001514 204:18 Drainable liquid <4.02 <4.02 <4.02

S97T001567 204:19R Drainable liquid <12 <12 <12

S97T001587 204:20 Drainable liquid <12 <12 <12

S97T001588 204:22 Drainable liquid <12 <12 <12

S97T001607 206:15 Drainable liquid <2 <2 <2

S97T001608 206:16 Drainable liquid <2 <2 <2

S97T001609 206:17 Drainable liquid <2 2.05 <2.02

S97T001610 206:18 Drainable liquid <2 2.75 <2.38Qc:e

S97T001639 206:19 Drainable liquid <12 <12 <12

S97T001640 206:20 Drainable liquid <12 <12 <12

S97T001641 206:21 Drainable liquid <12 <12 <12
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Table B2-31. Tank 241-AW-104 Analytical Results: Phosphorus (ICP).

~Sampfr Sample Snl
Num___er totation P_ ri_ nR____Dupica_ __a

iid s: fusion .......... .g

S97T001523 204:18 Lower half <4,540 <4,370 <4,460

S97T001570 204:19R Lower half <4,360 <4,340 <4,350

S97T001597 204:21 Upper half <4,430 <4,460 <4,450

S97T001598 Lower half <4,430 <4,420 <4,430

S97T001599 204:22 Lower half <4,480 <4,440 <4,460

S97T001615 206:18 Upper half <4,370 <4,480 <4,430

S97T001616 Lower half <4,130 <4,160 <4,150

S97T001659 206:19 Upper half <4,310 <4,340 <4,330

S97T001665 Lower half <3,950 <3,980 <3,970

S97T001666 206:20 Lower half <4,120 <4,080 <4,100

S97T001660 206:21 Upper half <4,530 <4,370 <4,450

S97T001667 Lower half <3,960 <3,970 <3,970

S97T001661 206:22 Upper half 5,710 7,200 6,460_____e

S97T001668 ILower half <3,990 <4,000 <4,000

iqids p..g/mL pg .. gh..

S97T001511 204:15 .Drainable liquid 88.6 87.6 88.1

S97T001512 204: 16 Drainable liquid 127 120 124

S97T001513 204:17 Drainable liquid 212 208 210

S97T001514 204:18 Drainable liquid 335 330 333

S97T001567 204:19R Drainable liquid 519 498 509

S97T001587 204:20 Drainable liquid 470 506 488

S97T001588 204:22 Drainable liquid 473 466 470

S97T001607 206:15 Drainable liquid 79.5 90.3 84.9

S97T001608 206:16 Drainable liquid 132 130 131

S97T001609 206:17 Drainable liquid 217 219 218

S97T001610 206:18 Drainable liquid 313 313 313

S97T001639 206:19 Drainable liquid 572 553 563

S97T001640 206:20 Drainable liquid 417 392 405

S97T001641 206:21 Drainable liquid 923 673 79
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Table B2-32. Tank 241-AW-104 Analytical Results: Potassium (ICP).

Sape Sample Samupi
Ntnmbcr jLocation Portion Result DtqpIicate Mean

Liquids _____ g/iLK 'pggmt pg/mL.

S97T001511 204:15 Drainable liquid 1,750 1,710 1,730______

S97T001512 204:16 Drainable liquid 2,090 2,010 2,050

S97T001513 204: 17 Drainable liquid 2,730 2,690 2,710

S97T001514 204:18 Drainable liquid 3,520 3,4503,9ce

S97T001567 204: 19R Drainable liquid 10,600 10,600 10,600

S97T001587 204:20 Drainable liquid 12,500 13,600 1,00:

S97T001588 204:22 Drainable liquid 18,200 17,700 1,0c~

S97T001607 206: 15 Drainable liquid 1,620 1,7901,1ca

S97T001608 206:16 Drainable liquid 2,130 2,060 2,100

S97T001609 206:17 Drainable liquid 2,700 2,640

S97T001610 206:18 Drainable liquid 3,320 3,340 3,330

S97T001639 206:19 Drainable liquid 8,180 7,960 8,070

S97T001640 206:20 Drainable liquid 12,900 12,400 12,700

S97T001641 206:21 Drainable liquid 17,800 14,900 16,400
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Table B2-33. Tank 241-AW-104 Analytical Results: Samarium (ICP).

Sampe ] SaunpLe Samnple
Number 'Loction Portion R Iut DupEicat______n

t~...... .........._ .......__ _ _ _ _ _

$9~~~~i4:~~~ .SQU ....:: ......../gp~gi

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

S97T001570 204:19R Lower half <2,180 <2,170 <2,180

S97T001597 204:21 Upper half <2,210 <2,230 <2,220

S97T001598 Lower half <2,210 <2,210 <2,210

S97T001599 204:22 Lower half <2,240 <2,220 <2,230

S97T001615 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080

S97T001659 206:19 Upper half <2,160 <2,170 <2,170

S97T001665 Lower half <1,980 <1,990 <1,990

S97T001666 206:20 Lower half <2,060 <2,040 <2,050

S97T001660 206:21 Upper half <2,260 <2,180 <2,220

S97T001667 Lower half <1,980 <1,990 <1,990

S97T001661 206:22 Upper half <2,270 <2,250 <2,260
S97T001668 Lower half <1,990 <2,000 <2,000
L ____ _ MM . ...... pg/..L /

.. . . ........ .....

S97T001511 204:15 Drainable liquid <4.1 <4.1 <4.1

S97T001512 204:16 Drainable liquid <5.1 <5.1 <5.1
S97T001513 204:17 Drainable liquid <10.1 <10.1 <10.1
S97T001514 204:18 Drainable liquid <20.1 <20.1 <20.1

S97T001567 204:19R Drainable liquid <60.1 <60.1 <60.1
S97T001587 204:20 Drainable liquid <60.1 <60.1 <60.1

S97T001588 204:22 Drainable liquid <60.1 <60.1 <60.1

S97T001607 206:15 Drainable liquid <10 <10 <10
S97T001608 206:16 Drainable liquid <10 <10 <10

S97T001609 206:17 Drainable liquid <10 <10 <10
S97T001610 206:18 Drainable liquid <10 <10 <10
S97T001639 206:19 Drainable liquid <60.1 <60.1 <60.1

S97T001640 206:20 Drainable liquid <60.1 <60.1 <60.1

S97T001641 206:21 Drainable liquid <60.1 <60.1 <60.1
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Table B2-34. Tank 241-AW-104 Analytical Results: Silicon (ICP).

.jmp'eSample Sample
Number Location Portion ResuitK ,Duplicate 1a

Solids: fusion .. .g ... g

S97T001523 204:18 Lower half <1,130 <1,090 <1,110

S97T001570 204:19R Lower half 1,930 5,900 3,92_cc

S97T001597 204:21 Upper half 2,050 1,640 1,850Qc:e

S97T001598 Lower half 1,250 1,420 1,340

S97T001599 204:22 Lower half <1,120 <1,110 <1120

S97T001615 206:18 Upper half <1,090 <1,120 <1110

S97T001616 Lower half 1,350 1,650 1,500

S97T001659 206:19 Upper half 2,040 2,340 2,190

S97T001665 Lower half 1,930 1,950 1,940

S97T001666 206:20 Lower half <1,030 <1,020 <1,030

S97T001660 206:21 Upper half <1,130 <1,090 <1,110

S97T001667 Lower half <990 <993 <992

S97T001661 206:22 Upper half 1,190 1,160 1,180

S97T001668 Lower half 1,460 1,710 1,590

Liquis.. .. g/..... p/mL .g/mL

S97T001511 204:15 Drainable liquid 56 55.9 56 c:d

S97T001512 204:16 Drainable liquid 64.8 63.4 64.1

S97T001513 204:17 Drainable liquid 105 96.7 101

S97T001514 204:18 Drainable liquid 58.3 90.8 74.5Qc:c

S97T001567 204:19R Drainable liquid 101 101 101

S97T001587 204:20 Drainable liquid 209 208 209

S97T001588 204:22 Drainable liquid 162 150 156

S97T001607 206:15 Drainable liquid 58.8 65.6 62.2QC:d

S97T001608 206:16 Drainable liquid 63 62.2 62.6

S97T001609 206:17 Drainable liquid 76.1 74.8 75.4Qc:d

S97T001610 206:18 Drainable liquid 59.6 58.7 59.2

S97T001639 206:19 Drainable liquid 109 100 105

S97T001640 206:20 Drainable liquid 115 93.1 104Qc:e

S97T001641 206:21 Drainable liquid 199 152 176Qc:e
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Table B2-35. Tank 241-AW-104 Analytical Results: Silver (ICP).

Sample fSample Sample
Nwmber "4 w tio n Portien Resqit Duplicate Mlean

Solids: fusion y g.g. ..gg .g

S97T001523 204:18 Lower half <227 <218 <223

S97T001570 204:19R Lower half <218 <217 <218

S97T001597 204:21 Upper half <221 <223 <222

S97T001598 Lower half <221 <221 <221

S97T001599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half <218 <224 <221

S97T001616 Lower half <207 <208 <208

S97T001659 206:19 Upper half <216 <217 <217

S97T001665 Lower half < 198 <199 <199

S97T001666 206:20 Lower half <206 <204 <205

S97T001660 206:21 Upper half <226 <218 <222

S97T001667 Lower half <198 <199 <199

S97T001661 206:22 Upper half <227 <225 <226

897T00 1668 Lower half <199 <200 <200

Liq..ds. .g/m /::m: g/...

S97T001511 204: 15 Drainable liquid 0.938 1.01 - 0.974

S97T001512 204:16 Drainable liquid 1.59 1.48 1.54

S97T001513 204: 17 Drainable liquid 2.67 2.69 2.68

S97T001514 204:18 Drainable liquid 4.38 4.25 430~

S97T001567 204:19R Drainable liquid 11.7 11.2 11.4

S97T001587 204:20 Drainable liquid 13 13.5 13.3

S97T001588 204:22 Drainable liquid 15.5 14.9 15.2

S97T001607 206:15 Drainable liquid 1.01 1.11 1.06

S97T001608 206: 16 Drainable liquid 1.6 1.49 1.54

S97T001609 206: 17 Drainable liquid 2.78 2.71 2.75

S97T001610 206:18 Drainable liquid 4.32 4.21 4.27

S97T001639 206:19 Drainable liquid 11.8 11.7 11.8

S97T001640 206:20 Drainable liquid 13.2 12.9 13.1

S97T001641 206:21 Drainable liquid 18.7 14.6
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Table B2-36. Tank 241-AW-104 Analytical Results: Sodium (ICP).

Sanile' {Sample Sampie
Nwmber j-Location ___rti__n R__su___ Duplicte Me

Solids: fusion pg. .g.g. .g/g

S97T001523 204:18 Lower half 63,700 63,600 63,700

S97T001570 204: 19R Lower half 95,800 95,900 95,900

S97T001597 204:21 Upper half 229,000 228,900 229,000

S97T001598 Lower half 169,000 160,000 165,000

S97T001599 204:22 Lower half 175,000 173,000 174,000

S97T001615 206:18 Upper half 67,100 67,500 67,300

S97T001616 Lower half 92,900 96,000 94,500

S97T001659 206:19 Upper half 89,400 91,300 90,400

S97T001665 Lower half 163,000 167,000 165,000

S97T001666 206:20 Lower half 254,000 238,000 246,000

S97T001660 206:21 Upper half 192,000 186,000 189,000

S97T001667 Lower half 249,000 241,000 245,000

S97T001661 206:22 Upper half 227,000 228,000 228,000

S97T001668 Lower half 335,000 323,000 3 .29 E+O0

tL4iuds ~pgmt ug/mL 'jg/mt

S97T001511 204:15 Drainable liquid 13,600 13,300 23,000

S97T001512 204:16 Drainable liquid 21,000 20,200 20,600

S97T001513 204:17 Drainable liquid 36,000 35,700 35,900

S97T001514 204:18 Drainable liquid 58,300 57,100 57,000

S97T001567 204:19R Drainable liquid 1.68E+05 1.69E+05 1.69E+05

S97T001587 204:20 Drainable liquid 1. 85E+05 2.O1E+05 1 .93 E+I05Scda

S97T001588 204:22 Drainable liquid 2. 17E+05 2. 12E+05 2. 15E+05Qc c

S97T001607 206:15 Drainable liquid 13,300 14,700 14,5000cc

S97T001608 206:16 Drainable liquid 21,700 21,100 21,400

S97T001609 206:17 Drainable liquid 37,000 36,500 35,900_c__

S97T001610 206:18 Drainable liquid 57,000 57,200 57,100

S97T001639 206:19 Drainable liquid 1.56E+05 1.50E+05 1.53E+05

S97T001640 206:20 Drainable liquid 1.86E+05 1.79E+05 1.8 3 E+5Qcd

S97T001641 206:21 Drainable liquid 2.39E+05 1.98E+05 2.19E+05
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Table B2-37. Tank 241-AW-104 Analytical Results: Strontium (ICP).

Sample >1Sample Sml
N .mber .. ..cat.on Portion .Result . Duplicate Mean

Solids: Wupgg " jgfig pg9"g

S97T001523 204:18 Lower half <227 <218 <223

S97T001570 204:19R Lower half <218 <217 <218

897T001597 204:21 Upper half <221 <223 <222

S97T001598 Lower half <221 <221 <221

S97T00 1599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half <218 <224 <221

S97T001616 Lower half <207 <208 <208

S97T001659 206:19 Upper half <216 <217 . <217

S97T001665 Lowerhalf <198 <199 <199

S97T001666 206:20 Lower half <206 <204 <205

S97T001660 206:21 Upper half <226 <218 <222

897T001667 Lower half <198 <199 <199

S97T001661 206:22 Upper half . <227 <225 <226

S97T00 1668 Lower half <199 <200 <200

Liquids pg/aapghn pghrn

S97T001511 204:15 Drainable liquid <0.41 <0.41 <0.41

S97T001512 204:16 Drainable liquid <0.51 <0.51 <0.51

S97T001513 204:17 Drainable liquid <1.01 <1.01 <1.01

S97T001514 204:18 Drainable liquid <2.01 <2.01 <2.01

S97T001567 204:19R Drainable liquid <6.01 <6.01 <6.01

S97T001587 204:20 Drainable liquid <6.01 <6.01 <6.01

S97T001588 204:22 Drainable liquid <6.01 <6.01 <6.01

S97T001607 206:15 Drainable liquid <1 <1 <1

S97T001608 206:16 Drainable liquid <1 <1 <1

S97T001609 206:17 Drainable liquid <1 <1 <1

S97T001610 206:18 Drainable liquid <1 <1 <1

S97T001639 206:19 Drainable liquid <6.01 <6.01 <6.01

S97T001640 206:20 Drainable liquid <6.01 <6.01 <6.01

S97T001641 206:21 Drainable liquid <6.01 <6.01 <6.01
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Table B2-38. Tank 241-AW-104 Analytical Results: Sulfur (ICP).

Sample ,Sample Samnple
Niumber~ Location PrinRsl ulct la

Solid1s: fusion p_______pg g jtg/g

S97T001523 204:18 Lower half <2,270 <2,180 <2,230

S97T001570 204:19R Lower half <2,180 <2,170 <2,180

S97T001597 204:21 Upper half 10,000 9,990 10,000
S97T001598 Lower half 5,700 6,340 6,020

S97T001599 204:22 Lower half 3,110 3,080 3,100

S97T001615 206:18 Upper half <2,180 <2,240 <2,210

S97T001616 Lower half <2,070 <2,080 <2,080

S97T001659 206:19 Upper half <2,160 <2,170 <2,170

897T001665 Lower half 3,060 3,290 3,180

S97T001666 206:20 Lower half 8,290 6,740 720~

S97T001660 206:21 Upper half 12,400 11,200 11,800

S97T001667 Lower half 11,300 10,800 11,100

897T001661 206:22 Upper half 9,990 9,250 9,620

597T001668 ILower half 6,860 6,470 6,670

.I.qIds. . pg/nt p .g/w .. pg/mL.

S97T001511 204:15 Drainable liquid 163 164 164

S97T001512 204:16 Drainable liquid 191 184 188

S97T001513 204:17 Drainable liquid 288 289 289

S97T001514 204:18 Drainable liquid 489 .480 485

897T001567 204: 19R Drainable liquid 941 936 939

S97T001587 204:20 Drainable liquid 921 981 951

S97T001588 204:22 Drainable liquid 566 420 4 93QC~e

S97T001607 206:15 Drainable liquid 152 169 161

S97T00 1608 206:16 Drainable liquid 190 190 190

S97T00 1609 206:17 Drainable liquid 289 289 289

S97T001610 206:18 Drainable liquid 440 442 441

S97T001639 206:19 Drainable liquid 1,180 1,140 1,160

S97T001640 206:20 Drainable liquid 807 774 791

S97T001641 206:21 Drainable liquid 823 670 7470c:e
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Table B2-39. Tank 241-AW-104 Analytical Results: Thallium (ICP).

ISample SampleStpl
___mb__r 1.ocation Prtton Ralt flupliat ______n_

Solids: fusion u__ p __ ug/

S97T001523 204:18 Lower half <4,540 <4,370 <4,460

S97T001570 204:19R Lower half <4,360 <4,340 <4,350

S97T001597 204:21 Upper half <4,430 <4,460 <4,450

S97T001598 Lower half <4,430 <4,420 <4,430

897T001599 204.22 Lower half <4,480 <4,440 <4,460

S97T001615 206:18 Upper half <4,370 <4,480 <4,430

S97T001616 Lower half <4,130 <4,160 <4,150

S97T001659 206:19 Upper half <4,310 <4,340 <4,330

S97T001665 Lower half <3,950 <3,980 <3,970

897T001666 206:20 Lower half <4,120 <4,080 <4,100

S97T001660 206:21 Upper half <4,530 <4,370 <4,450

S97T001667 Lower half <3,960 <3,970 <3,970

S97T001661 206:22 Upper half <4,540 <4,490 <4,520

S97T001668 ILower half <3,990 <4,000 <4,000

Liquids I"gL .g.mL g/mL

S97T001511 204:15 Drainable liquid <8.2 <8.2 <8.2

S97T001512 204:16 DrainabLe liquid <10.2 <10.2 <10.2

S97T001513 204: 17 Drainable liquid <20.2 <20.2 <20.2

S97T001514 204:18 Drainable liquid <40.2 <40.2 <40.2

S97T001567 204:19R Drainable liquid <120 <120 <120

S97T001587 204:20 Drainable liquid <120 <120 <120

S97T001588 204:22 Drainable liquid <120 <120 <120

897T00 1607 206:15 Drainable liquid <20 <20 <20

S97T00 1608 206:16 Drainable liquid <20 <20 <20

S97T00 1609 206:17 Drainable liquid <20 <20 <20

S97T0016 10 206:18 Drainable liquid <20 <20 <20

S97T001639 206:19 Drainable liquid <120 <120 <120

S97T001640 206:20 Drainable liquid <120 <120 <120

S97T001641 206:21 Drainable liquid <120 <120 <120
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Table B2-40. Tank 241-AW-104 Analytical Results: Titanium (ICP).

Sap j Sample $ample
Nwmber I tucation Pwtion Ralt.Pupili _________n

S97T001523 204:18 Lower half <227 <218 <223

S97T001570 204:19R Lower half <218 <217 <218

S97T001597 204:21 Upper half <221 <223 <222

S97T001598 Lower half <221 <221 <221

S97T001599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half <218 <224 <221

S97T001616 Lower half <207 <208 <208

S97T001659 206:19 Upper half <216 <217 <217

S97T001665 Lower half <198 <199 <199

S97T001666 206:20 Lower half <206 <204 <205

S97T001660 206:21 Upper half <226 <218 <222

S97T001667 Lower half <198 <199 <199

S97T001661 206:22 Upper half <227 <225 <226

S97T001668 Lower half <199 <200 <200

Liquids 2 lg/<. L </.4mL
S97T001511 204:15 Drainable liquid <0.41 <0.41 <0.41

S97T001512 204:16 Drainable liquid <0.51 <0.51 <0.51

S97T001513 204:17 Drainable liquid <1.01 <1.01 <1.01

S97T001514 204:18 Drainable liquid <2.01 <2.01 <2.01

S97T001567 204:19R Drainable liquid <6.01 <6.01 <6.01

S97T001587 204:20 Drainable liquid <6.01 <6.01 <6.01

S97T001588 204:22 Drainable liquid <6.01 <6.01 <6.01

S97T001607 206:15 Drainable liquid <1 <1 <1

S97T001608 206:16 Drainable liquid <1 <1 <1

S97T001609 206:17 Drainable liquid <1 <1 <1

S97T001610 206:18 Drainable liquid <1 <1 <1

S97T001639 206:19 Drainable liquid <6.01 <6.01 <6.01

S97T001640 206:20 Drainable liquid <6.01 <6.01 <6.01
S97T001641 206:21 Drainable liquid <6.01 <6.01 <6.01
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Table B2-41. Tank 241-AW-104 Analytical Results: Total Uranium (ICP).

mple ,,k Sample Sampk
Number Loato Portion Rcul uplte Mla

Solidk: fusion ______ 4gi> pgf p/

S97T001523 204:18 Lower half 25,100 25,200 25,200

S97T001570 204:19R Lower half 30,800 30,100 30,500

S97T001597 204:21 Upper half <11,100 < 11,100 < 11,100

S97T001598 Lower half <11,100 <11,100 <11,100

S97T001599 204:22 Lower half < 11,200 < 11,100 < 11,200

S97T001615 206:18 Upper half 33,300 33,900 33,600

S97T001616 Lower half 27,900 31,900 29,900

S97T001659 206:19 Upper half 27,900 28,900 28,400

S97T001665 Lower half 23,800 25,800 24,800

S97T001666 206:20 Lower half <10,300 <10,200 <10,300

S97T001660 206:21 Upper half < 11,300 <10,900 < 11,100

S97T001667 Lower half <9,900 <9,930 <9,920

S97T001661 206:22 Upper half < 11,400 <11,200 < 11,300

S97T001668 Lower half <9,970 < 10,000 <9,990

Itq..ds g/ Ig/m

S97T001511 204:15 Drainable liquid <20.5 <20.5 <20.5

S97T001512 204:16 Drainable liquid <25.5 <25.5 <25.5

S97T001513 204:17 Drainable liquid <50.5 <50.5 <50.5

S97T001514 204:18 Drainable liquid <100 <100 <100

S97T001567 204:19R Drainable liquid <300 <300 <300

S97T001587 204:20 Drainable liquid <300 <300 <300

S97T001588 204:22 Drainable liquid <300 <300 <300

S97T001607 206:15 Drainable liquid <50 <50 <50

S97T001608 206:16 Drainable liquid <50 <50 <50

S97T001609 206:17 Drainable liquid <50 <50 <50

S97T001610 206:18 Drainable liquid <50 <50 <50

S97T001639 206:19 Drainable liquid <300 <300 <300

S97T001640 206:20 Drainable liquid <300 <300 <300

S97T001641 206:21 Drainable liquid <300 <300 <300
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Table B2-42. Tank 241-AW-104 Analytical Results: Vanadium (ICP).

Sampe' 1 am Sample
N m.ber . ..ation ,.Portion .. .... M .....

Solids: Fusion py g/g ptgfg

S97T001523 204:18 Lower half <1,130 <1,090 <1,110

S97T001570 204: 19R Lower half <1,090 <1,080 <1,090

S97T001597 204:21 Upper half <1,110 <1,110 <1,110

S97T001598 Lowerhalf <1,110 <1,110 <1,110

S97T001599 204:22 Lower half <1,120 <1,110 <1,120

S97T001615 206:18 l Upper half <1,090 <1,120 <1,110

S97T001616 Lower half < 1,030 < 1,040 < 1,040

S97T001659 206: 19 Upper half < 1,080 < 1,080 < 1,080

S97T001665 Lower half <988 <994 <991

S97T001666 206:20 Lower half <1,030 <1,020 <1,030

S97T001660 206:21 Upper half , <1,130 <1,090 <1,110

S97T001667 Lower half <990 <993 <992

S97T001661 206:22 Upper half <1,140 <1,120 <1,130

S97T001668 Lower half <997 < 1,000 <999

t1quids. ____ g/mL, jg/wL pg/mt

S97T001511 20:1 Drainable liquid <2.05 <2.050 <2.05

S97T001512 204:16 Drainable liquid <2.55 <2.55 <2.55

S97T001513 204:17 Drainable liquid <5.05 <5.05 <5.05

S97T001514 204:18 Drainable liquid <10.1 <10.1 <10.1

S97T001567 204:19R Drainable liquid <30.1 <30.1 <30.1

S97T001587 204:20 Drainable liquid <30.1 <30.1 <30.1

S97T001588 204:22 Drainable liquid <30.1 <30.1 <30.1

S97T001607 206: 15 Drainable liquid <5 <5 <5

S97T001608 206:16 Drainable liquid <5 <5 <5

S97T001609 206:17 Drainable liquid <5 <5 <5

S97T001610 206:18 Drainable liquid <5 <5 <5

S97T001639 206:19 Drainable liquid <30.1 <30.1 <30.1

S97T001640 206:20 Drainable liquid <30.1 <30.1 <30.1

S97T001641 206:21 Drainable liquid <30.1 <30.1 <30.1
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Table B2-43. Tank 241-AW4104 Analytical Results: Zinc (ICP).

Sanxle' Sanmple "Sampi
.Numbr Location ....... upL Mean

Solids:ifunion _____ jgg/g pssgl pg/g

S97T001523 204:18 Lower half <227 <218 <223

S97T001570 204:19R Lower half 553 577 565

S97T001597 204:21 Upper half <221 <223 <222

S97T001598 Lower half <221 <221 <221

S97T001599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half <218 <224 <221

S97T001616 Lower half <207 <208 <208

S97T001659 206:19 Upper half <216 <217 <217

S97T001665 Lower half <198 <199 <199

S97T001666 206:20 Lower half <206 <204 <205

S97T001660 206:21 Upper half <226 <218 <222

S97T001667 Lower half 943 638 791Qc:e

S97T001661 206:22 Upper half <227 <225 <226

S97T001668 Lower half 281 394 338

Liqtds: j.g/mL p. .. g.... UL

S97T001511 204:15 Drainable liquid 3.58 3.58 3.58

S97T001512 204:16 Drainable liquid 3.31 3.19 3.25

S97T001513 204:17 Drainable liquid 5.66 5.66 5.66

S97T001514 204:18 Drainable liquid 2.77 3.7 3 .24 c:e

S97T001567 204:19R Drainable liquid 6.54 6.91 6.72

S97T001587 204:20 Drainable liquid 6.76 7.28 7.02

S97T001588 204:22 Drainable liquid <6.01 <6.01 <6.01

S97T001607 206:15 Drainable liquid <1 <1 <1

S97T001608 206:16 Drainable liquid 1.29 . 1.07 1.18

S97T001609 206:17 Drainable liquid 1.77 1.55 1.66

S97T001610 206:18 Drainable liquid 2.17 2.13 2.15

S97T001639 206:19 Drainable liquid <6.01 <6.01 <6.01

S97T001640 206:20 Drainable liquid <6.01 <6.01 <6.01

S97T001641 206:21 Drainable liquid <6.01 <6.01 <6.01
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Table B2-44. Tank 241-AW-104 Analytical Results: Zirconium (ICP).

Saple Saple Sampie
Nmbr j ocatiou' P t Result Duplikate Mlean

S97T001523 204:18 Lower half 516 440 478

S97T001570 204:19R Lower half 2,550 2,860 2,710

897T001597 204:21 Upper half <221 319 <7c~

897T001598 Lower half 2,040 2,040 2,040

S97T00 1599 204:22 Lower half <224 <222 <223

S97T001615 206:18 Upper half 289 276 283

S97T001616 Lower half 763 97589ce

S97T001659 206: 19 Upper half 1,040 1,090 1,070

S97T001665 Lower half 3,050 2,860 2,960

S97T001666 206:20 Lower half <206 <204 <205

S97T001660 206:21 Upper half 403 536 470 Qc:e

S97T001667 Lower half <198 <199 <199

S97T001661 206:22 Upper half <227 <225 <226

S97T001668 Lower half <199 <200 <200

Liquids. __________ jg/mL pgmJA . hn

S97T001511 204:15 Drainable liquid <0.41 <0.41 <0.41

S97T001512 204:16 Drainable liquid <0.51 <0.51 <0.51

S97T001513 204:17 Drainable liquid <1.01 <1.01 <1.01

S97T001514 204:18 Drainable liquid <2.01 <2.01 <2.01

S97T001567 204:19R Drainable liquid 8.47 <6.01 70c:e

897T001587 204:20 Drainable liquid <6.01 <6.01 <6.01

S97T001588 204:22 Drainable liquid 13.8 13.2 13.5

S97T001607 206:15 Drainable liquid <1 <1 <1

S97T001608 206:16 Drainable liquid <1 <1 <1

S97T001609 206:17 Drainable liquid <1 <1 <1

S97T001610 206:18 Drainable liquid <1 <1 <1

S97T001639 206:19 Drainable liquid 8.13 9.99 9 e

S97T001640 206:20 Drainable liquid <6.01 <6.01 <6.01

S97T001641 206:21 Drainable liquid 10.3 9.16 9.73
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Table B2-45. Tank 241-AW-104 Analytical Results: Bromide (IC).

Sample 1Sample Sanplt
Nlsmnber '1' Lcatioa Prtko Rest _pca_ ______

Solids: water dist /....p.

S97T001524 204:18 Lower half <254 <252 <253

S97T001571 204:19R Lower half <295 <300 <298

S97T001600 204:21 Upper half <557 <550 <553
S97T001601 Lower half <1,060 <1,090 <1,080

S97T001602 204:22 Lower half <573 <563 <568

S97T001876 206:18 Upper half <519 <529 <524

S97T001622 Lower half <264 <262 <263
S97T001877 206:19 Upper half <271 <273 <272

S97T001669 Lower half <264 <259 <261

S97T001670 206:20 Lower half <522 <527 <524

S97T001663 206:21 Upper half <962 <933 <948

S97T001671 Lower half <1,310 <1,290 <1,300
S97T001664 206:22 Upper half < 1,120 < 1,120 < 1,120
S97T001672 Lower half <257 <257 <257

iquids' _g/mL. p./ .g/..
S97T001511 204:15 Drainable liquid <265 <265 <265
S97T001512 204:16 Drainable liquid <518 <518 <518
S97T001513 204:17 Drainable liquid <265 <265 <265
S97T001514 204:18 Drainable liquid <265 <265 <265
S97T001567 204:19R Drainable liquid <518 <518 <518
S97T001587 204:20 Drainable liquid <518 <518 <518

S97T001588 204:22 Drainable liquid <518 <518 <518

S97T001607 206:15 Drainable liquid <139 <139 <139
S97T001608 206:16 Drainable liquid <139 <139 <139
S97T001609 206:17 Drainable liquid <139 <139 <139
S97T001610 206:18 Drainable liquid <265 <265 <265

S97T001639 206:19 Drainable liquid <644 <644 <644

S97T001640 206:20 Drainable liquid <644 <644 <644

S97T001641 206:21 Drainable liquid <644 <644 <644
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Table B2-46. Tank 241-AW-104 Analytical Results: Chloride (IC).

Samie Sa4-ple Sa..p,
Niumber~ L' to Prto R lt Pupilict l

Solids: water digMstat pg g 'g g

S97T001524 204:18 Lower half 873 840 857

S97T001571 204:19R Lower half 1,890 1,640 1,770

S97T001600 204:21 Upper half 2,290 2,850 2,570cc

S97T001601 Lower half 3,690 3,480 3,590

S97T001602 204:22 Lower half 3,880 3,900 3,890

S97T001876 206:18 Upper half 922 832 877

S97T001622 Lower half 1,110 1,090 1,100

S97T001877 206:19 Upper half 1,400 1,150 1,270

S97T001669 Lower half 2,090 2,010 2,050

S97T001670 206:20 Lower half 3,260 3,390 3,320

S97T001663 206:21 Upper half 3,530 3,500 3,510

S97T001671 Lower half 3,090 2,870 2,980

S97T001664 206:22 Upper half 2,910 2,710 2,810

S97T001672 Lower half 2,540 2,430 2,480

iqids pghnL _________ Jyg/mL ~ pg/wL

S97T001511 204:15 Drainable liquid 127 138 132

S97T001512 204:16 Drainable liquid 399 420 409

S97T001513 204:17 Drainable liquid 584 572 578

S97T001514 204:18 Drainable liquid 894 999 946

S97T001567 204:19R Drainable liquid 3,850 3,550 3,700

S97T001587 204:20 Drainable liquid 3,990 4,120 4,050

S97T001588 204:22 Drainable liquid 6,310 6,560 6,440

S97T001607 206:15 Drainable liquid 150 134 142

S97T001608 206:16 Drainable liquid 182 178 180

S97T001609 206:17 Drainable liquid 583 551 567

S97T001610 206:18 Drainable liquid 1,070 1,080 1,070

S97T001639 206:19 Drainable liquid 4,120 3,980 4,050

S97T001640 206:20 Drainable liquid 5,760 5,600 5,680

S97T001641 206:21 Drainable liquid 6,200 6,130 6,170
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Table B2-47. Tank 241-AW-104 Analytical Results: Fluoride (IC).

Sample Sample SampiM
Nwmber. L oation Pri_ Reu_ D __iat M___an_

Solids: Water digest.g pg/g ag~ gg
S97T001524 204:18 Lower half 605 604 604

S97T001571 204:19R Lower half 1,140 992 1,070

S97T001600 204:21 Upper half 72,200 86,900 79,600

S97T001601 Lower half 6,530 6,460 6,490

S97T001602 204:22 Lower half 2,300 2,0602,8ca

S97T001876 206:18 Upper half 522 42247ce

S97T00 1622 Lower half 503 486 494

S97T001877 206:19 Upper half 658 566 612

S97T001669 Lower half 14,700 14,600 14,600

S97T001670 206:20 Lower half 25,500 25,900 25,700

S97T001663 206:21 Upper half 11,800 11,400 11,600

S97T001671 Lower half 43,500 39,900 4,00~

S97T001664 206:22 Upper half 33,800 41,000 37,400

S97T001672 Lower half 143,000 146,000 145,000

Ltqudds . ' ~pg/mL p' ~g/rn L pzghwL

S97T001511 20:5Drainable liquid 81 74 77.5

S97T001512 204: 16 Drainable liquid 143 157 150

S97T001513 204:17 Drainable liquid 125 78645ce

S97T001514 204:18 Drainable liquid 1,110 1,3201,1cc

S97T001567 204: 19R Drainable liquid 1,180 1,100 1,140

S97T001587 204:20 Drainable liquid 1,100 1,0901,0cc

S97T001588 204:22 Drainable liquid 841 819 830

S97T001607 206:15 Drainable liquid 65.9 110 88QC:e

S97T001608 206:16 Drainable liquid 110 130 120

S97T001609 206:17 Drainable liquid 354 349 351

S97T001610 206: 18 Drainable liquid 1,230 1,230 1,230

S97T001639 206:19 Drainable liquid 1,170 1,160 1,170

S97T001640 206:20 Drainable liquid 889 870 879QCda

897T001641 206:21 Drainable liquid 1,110 1,080 1,100
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Table B2-48. Tank 241-AW-104 Analytical Results: Nitrate (IC).

.Sample Sample ... p.e
Nmbcr Lseation ~ Pertionv Result Dupicrate Mlean

S97T001524 204:18 Lower half 29,800 30,000 29,900

S97T001571 204:19R Lower half 57,700 49,400 53,600

897T001600 204:21 Upper half 61,400 76,000670ce

897T001601 Lower half 94,800 89,700 92,300

897T001602 204.22 Lower half 97,700 96,400 97,000

S97T001876 206:18 Upper half 33,000 31,300 32,200

S97T001622 Lower half 36,200 35,400 35,800

897T001877 206: 19 Upper half 46,800 36,800 41800__c__

S97T001669 Lower half 61,800 62,200 62,000

S97T001670 206:20 Lower half 96,000 95,500 95,700

S97T001663 206:21 Upper half 88,400 92,300 90,300

S97T001671 Lower half 72,600 66,200 69400____:_

897T001664 206:22 Upper half 74,100 71,900 73,000

S97T001672 Lower half 67,000 65,700 66,300

Liquids _______g/jg/m L /, jg/mb
S97T001511 204:15 Drainable liquid 15,900 15,900 15,900

S97T001512 204:16 Drainable liquid 20,100 20,500 20,300

S97T001513 204:17 Drainable liquid 27,800 27,500 27,700

S97T001514 204:18 Drainable liquid 35,200 40,700 38,000__c__

S97T001567 204:19R Drainable liquid 1.15E+05 1.07E+05 1.11E+05

S97T001587 204:20 Drainable liquid 1.22E+05 1.22E+05 1.22E+05

S97T001588 204:22 Drainable liquid 1.51E+05 1 .52E+05 1 .52E+O.C

S97T001607 206: 15 Drainable liquid 15,600 15,700 15,700

S97T001608 206:16 Drainable liquid 12,200 12,200 12,200

S97T001609 206:17 Drainable liquid 23,700 23,900 23,800

S97T001610 206:18 Drainable liquid 39,500 40,000 39,800

S97T001639 206:19 Drainable liquid 1.23E+05 1.24E+05 1.24E+05

S97T001640 206:20 Drainable liquid 1.63E+05 1.57E+05 1.60E+05

S97T001641 206:21 Drainable liquid 1.63E+05 1.64E+05 1.64E+05
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Table B2-49. Tank 241-AW-104 Analytical Results: Nitrite (IC).

Samp e I Iple Samp..
Number ~ toeatim Phrtion Result' Dpicae M _

Solids: water digest gg/g ptg gg

897T001524 204:18 Lower half 16,300 16,000 16,200

S97T001571 204: 19R Lower half 34,500 30,700 32,600

S97T001600 204:21 Upper half 45,300 55,300 50,300

S97T001601 Lower half 69,400 67,500 68,400

S97T001602 204:22 Lower half 72,800 70,400 71,600

S97T001876 206:18 Upper half 17,900 17,100 17,500

S97T001622 Lower half 19,900 19,800 19,800

S97T001877 206:19 Upper half 25,800 21,100 2,0c~

S97T001669 Lower half 35,800 35,500 35,700

S97T001670 206:20 Lower half 60,900 60,100 60,500

S97T001663 206:21 Upper half 61,100 61,500 61,300

S97T001671 Lower half 48,500 44,400 46,400

S97T001664 206:22 Upper half 54,500 50,100 52,300

S97T001672 Lower half 45,000 44,900 45,000

iqjukds pgj p/f gmL
897T001511 204:15 Drainable liquid 4,020 4,000 4,010

S97T001512 204:16 Drainable liquid 7,020 7,130 7,070

S97T001513 204: 17 - Drainable liquid 12,200 12,000 12,100

S97T001514 204:18 Drainable liquid 18,000 20,700 1,00~

S97T001567 204: 19R Drainable liquid 69,200 64,200 66,700

S97T001587 204:20 Drainable liquid 74,900 76,700 7,0c~

S97T001588 204:22 Drainable liquid 1. 14E+05 1. 15E+05 1.15SE+O5QCda

S97T001607 206:15 Drainable liquid 4,230 4,170 4,200 -

S97T001608 206:16 Drainable liquid 4,370 4,230 4,300

S97T001609 206:17 Drainable liquid 11,300 10,900 11,100

S97T001610 206:18 Drainable liquid 19,900 20,300 20,100

S97T001639 206:19 Drainable liquid 73,100 72,200 72,600

897T001640 206:20 Drainable liquid 1.02E+05 99,600 1.O1E+05

S97T001641 206:21 Drainable liquid 1.11E+05 1.08E+05 1.09E+05
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Table B2-50. Tank 241-AW-104 Analytical Results: Phosphate (IC).

Samp.. .Sample Sa ..pl
Numbecr Location PrinRsl ulct la

Solids: water digest. y_______ pg/a pg g

S97T001524 204:18 Lower half 267 299 283

S97T001571 204:19R Lower half 558 503 530

S97T001600 204:21 Upper half 2,640 3,070 2,850

S97T001601 Lower half 3,560 3,660 3,610

S97T001602 204:22 Lower half 742 850 796

S97T001876 206:18 Upper half <498 <508 <503

S97T001622 Lower half 414 376 395

S97T001877 206:19 Upper half 501 486 494

S97T001669 Lower half 1,440 1,420 1,430

S97T001670 206:20 Lower half 2,190 2,160 2,180

S97T001663 206:21 Upper half 1,990 1,710 1,850

S97T001671 Lower half 5,260 4,470 4,870

S97T001664 206:22 Upper half 11,300 5,030 8,18_cc

S97T001672 Lower half 5,870 6,200 6,040

LqMds _ g/nL pg/m pg/..L.

S97T001511 204:15 Drainable liquid <255 <255 <255

S97T001512 204:16 Drainable liquid <497 <497 <497

S97T001513 204:17 Drainable liquid <255 <255 <255

S97T001514 204:18 Drainable liquid <255 <255 <255

S97T001567 204:19R Drainable liquid 900 796 848

S97T001587 204:20 Drainable liquid 781 727 754

S97T001588 204:22 Drainable liquid 686 875 781Qc:e

S97T001607 206:15 Drainable liquid <133 <133 <133

S97T001608 206:16 Drainable liquid <133 <133 <133

S97T001609 206:17 Drainable liquid <133 <133 <133

S97T001610 206:18 Drainable liquid 261 301 281

S97T001639 206:19 Drainable liquid 953 976 964

S97T001640 206:20 Drainable liquid 703 642 672

S97T001641 206:21 Drainable liquid 789 876 832
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Table B2-51. Tank 241-AW-104 Analytical Results: Sulfate (IC).

BeSample I.ple
Number ________ P__rtion_ R__su__ __p__ate___a

S97T001524 204:18 Lower half 790 941 865

S97T001571 204:19R Lower half 1,100 799 9510c:e

S97T001600 204:21 Upper half 24,300 29,900 27,100_c:e

S97T001601 Lower half 20,400 20,200 20,300

S97T001602 204:22 Lower half 9,530 8,800 9,160

S97T001876 206:18 Upper half 1,600 1,840 1,720

S97T001622 Lower half 1,620 1,530 1,570

S97T001877 206:19 Upper half 1,850 1,590 1,720

S97T001669 Lower half 6,710 6,630 6,670

S97T001670 206:20 Lower half 14,900 15,700 15,300

S97T001663 206:21 Upper half 33,200 33,900 33,600

S97T001671 Lower half 24,700 23,100 23,900

S97T001664 206:22 Upper half 27,600 24,200 25,900

S97T001672 Lower half 15,600 15,400 15,500
Liqulds . sg/mL /L gL. .. .... .........

g -M M .. .. /...........

S97T001511 204:15 Drainable liquid <293 <293 <293

S97T001512 204:16 Drainable liquid <572 <571 <571

S97T001513 204:17 Drainable liquid 811 838 824

S97T001514 204:18 Drainable liquid 1,070 1,350 1,210cc

S97T001567 204:19R Drainable liquid 1,220 1,230 1,230

S97T001587 204:20 Drainable liquid 944 769 857Qc:e

S97T001588 204:22 Drainable liquid <572 <571 <571

S97T001607 206:15 Drainable liquid <153 <153 <153

S97T001608 206:16 Drainable liquid <153 <153 <153

S97T001609 206:17 Drainable liquid 469 <153 < 3 1lQc:e

S97T001610 206:18 Drainable liquid 1,000 1,060 1,030

S97T001639 206:19 Drainable liquid 1,870 1,970 1,920

S97T001640 206:20 Drainable liquid 852 <711 <782

S97T001641 206:21 Drainable liquid <711 <711 <711
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Table B2-52. Tank 241-AW-104 Analytical Results: Oxalate (IC).

Sample I SaMple Sampl
Number~ j T4CatIOfl Phrion R____Dupict_ _

Solids: wate dirst g .pg/g.

S97T001524 204:18 Lower half 657 682 670

S97T001571 204:19R Lower half 2,010 1,740 1,880

S97T001600 204:21 Upper half 9,570 11,700 10,600_____

S97T001601 Lower half 3,490 3,090 3,290

S97T001602 204:22 Lower half 3,760 3,850 3,800

S97T001876 206:18 Upper half <436 <444 <440

S97T001622 Lower half 480 486 483

S97T001877 206: 19 Upper half 351 25935ce

S97T001669 Lower half 11,400 11,700 11,600

597T001670 206:20 Lower half 11,600 12,300 11,900

S97T001663 206:21 Upper half 13,900 16,300 15,100

897T001671 Lower half 12,200 11,600 11,900

S97T001664 206:22 Upper half 19,400 17,600 18,500

S97T001672 Lower half 14,900 14,700 14,800

SOWid .m ../.. ..../...

S97T00151 1 204:15 Drainable liquid <223 <223 <223

S97T001512 204:16 Drainable liquid 485 492 488

S97T001513 204:17 Drainable liquid 441 490 466

S97T001514 204:18 Drainable liquid 649 890 770QC:e

S97T001567 204: 19R Drainable liquid <435 <435 <435

S97T001587 204:20 Drainable liquid <435 <435 <435

S97T001588 204:22 Drainable liquid <435 <435 <435

S97T001607 206:15 Drainable liquid 156 162 159

S97T001608 206:16 Drainable liquid 172 175 173

S97T001609 206: 17 Drainable liquid 446 <117 <80~

S97T001610 206: 18 Drainable liquid 922 859 891

S97T001639 206:19 Drainable liquid <541 <541 <541

S97T001640 206:20 Drainable liquid <541 <541 <541

S97T001641 206:21 Drainable liquid <541 <541 <541
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Table B2-53. Tank 241-AW-104 Analytical Results: Bulk Density.

Sam.ple .Sample. S....
Number L ocatin PIto eut Dfuplicae Ma

Soiids ______gmln 'gftmL g/mLt

S97T001520 204.18 Lower half 1.2 N/A 1.2

S97T001564 204:19R Lower half 1.36 N/A 1.36

S97T001585 204:21 Lower half 1.6 N/A 1.6

S97T001586 204:22 Lower half 1.57 N/A 1.57

S97T001624 206:18 Lower half 1.14 N/A 1.14

S97T001635 206:19 Lower half 1.44 N/A 1.44

S97T001636 206:20 Lower half 1.57 N/A 1.57

S97T001637 206:21 Lower half 1.57 N/A 1.57

S97T001638 206:22 Lower half 1.69 N/A 1.69

Table B2-54. Tank 241-AW-104 Analytical Results: Exotherm - Dry Weight Basis (DSC).

Sample ..Sam .ple ... S..p.e '. .Mean
~Nvmber JLocattirm P__r__i____ R______ Pupilcat Tpltcat& M_____

Solids . J g DW ,Jig OW Jg DW~ J/ DW'

S97T001646 206:21 Upper half 91.6 87.8 89.7

S97T001651 206:22 Lower half 69.6 72.8 71.2

Liquids __________ J/g DW Jig 0W J/g t4 W' J/g OW
S97T001587 204:20 Drainable liquid 69.3 34.3 70.1 57.9

S97T001588 204:22 Drainable liquid 51.2 55.1 53.1

S97T001641 206:21 Drainable liquid 111 67.1 63.8 80.5 C:e
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Table B2-55. Tank 241-AW-104 Analytical Results: Exotherm - Wet Weight Basis (DSC).

Sape Sample Sample

__umber_ LoeatiOn P__ rti___n Result Duplicate Triplicate Meau'

S97T001646 206:21 Upper half 51.3 49.2 50.2

S97T001651 206:22 Lower half 51.8 54.2 53

LWOuNds ... ....Jg Jig. Jig zJ/g.
S97T001587 204:20 Drainable liquid 30.2 14.9 30.5 25.2

S97T001588 204:22 Drainable liquid 25 26.9 26

S97T001641 206:21 Drainable liquid 57.5 34.8 33.2 41.8Qc e
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Table B2-56. Tank 241-AW-104 Analytical Results: Percent Water (TGA).

Sopu aple Samnpe
N u mnber. ..catin ._ .R..s...t .up.l N...

S97T001521 204:18 Lower half 73.4 75 74.2

S97T001997 204:19R Lower half 61.9 62.8 62.4

S97T001591 204:21 Upper half 42.5 39.5 41

S97T001592 Lower half 43.4 46.1 44.7

S97T001593 204:22 Lower half 48 43.7 45.9

S97T001617 206:18 Upper half 74.2 71.5 72.8

S97T001618 Lower half 69.5 70.2 69.8

S97T001645 206:19 Upper half 62.5 59.5 61

S97T001648 Lower half 54.6 53.9 54.3

S97T001649 206:20 Lower half 51.9 52 51.9

S97T001646 206:21 Upper half 44.3 43.7 44

S97T001650 Lower half 41.7 42.9 42.3

S97T001647 206:22 Upper half 36.9 45.1 41

S97T001651 Lower half 26 25.1 25.6

S97T001511 204:15 Drainable liquid 95.3 95.4 95.4

S97T001512 204:16 Drainable liquid 93.2 93 93.1

S97T001513 204:17 Drainable liquid 89.5 88.9 89.2

S97T001514 204:18 Drainable liquid 83.4 83.4 83.4

S97T001567 204:19R Drainable liquid 59.8 59.5 59.6

S97T001587 204:20 Drainable liquid 56.5 56.4 56.5

S97T001588 204:22 Drainable liquid 51.1 51.1 51.1

S97T001607 206:15 Drainable liquid 94.7 94.7 94.7

S97T001608 206:16 Drainable liquid 92.8 92.9 92.8

S97T001609 206:17 Drainable liquid 88.1 88 88.1

S97T001610 206:18 Drainable liquid 83.4 83.3 83.4

S97T001639 206:19 Drainable liquid 58.8 58.1 58.4

S97T001640 206:20 Drainable liquid 54.8 54.4 54.6

S97T001641 206:21 Drainable liquid 47.2 48.9 48
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Table B2-57. Tank 241-AW-104 Analytical Results: Percent Water (Gravimetry).

'Sample I Sample SampJe
'Nsmber Locatto tioRe____ t Pupiliae M n

S97T001521 204:18 Lower half 75.4 75.1 75.3

S97T001566 204:19R Lower half 58 58 58

S97T001591 204:21 Upper half 35.7 34.6 35.2

S97T001592 .Lower half 44.3 44.9 44.6

S97T001593 204:22 Lower half -41.6 41.9 41.8

S97T001617 206:18 Upper half 65.4 79.2 72.3

S97T001618 Lower half 72.3 70.6 71.4

S97T001645 206:19 Upper half 64.7 65.3 65

S97T001648 Lower half 56 55.3 55.6

S97T001649 206:20 Lower half 52.8 51.8 52.3

S97T001646 206:21 Upper half 48.9 48.7 48.8

S97T001650 Lower half 48.6 50 49.3

S97T001647 206:22 Upper half 49.3 47.1 48.2

S97T001651 Lower half 25.4 26.6 26
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Table B2-58. Tank 241-AW-104 Analytical Results: Specific gravity (SpG).

~SampIe' ISample I Sampie
Nwtmber jL osatien Portion R Iut __picate _____an_

Liquids .ut.ss unit.ess. wunt.ess

S97T001511 204: 15 Drainable liquid 1 1 -1

S97T001512 204:16 Drainable liquid 1.04 1.03 1.04

S97T001513 204:17 Drainable liquid 1.06 1.06 1.06 -

S97T001514 204:18 Drainable liquid 1.1 1.12 1.11

S97T001567 204: 19R Drainable liquid 1.48 1.47 1.47

897T00 1587 204:20 Drainable liquid 1.44 1.43 1.44

S97T00 1588 204:22 Drainable liquid 1.44 1.46 1.45

S97T001607 206:15 Drainable liquid 1.04 1.03 1.03

S97T001608 206:16 Drainable liquid 1.05 1.07 1.06

S97T001609 206:17 Drainable liquid. 1.1 1.07 1.09

S97T001610 206:18 Drainable liquid 1.14 1.15 1.14

S97T001639 206:19 Drainable liquid 1.39 1.36 1.38

S97T00 1640 206:20 DrainabLe liquid 1.47 1.49 1.48

S97T001641 206:21 Drainable liquid 1.38 1.42 1.4
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Table B2-59. Tank 241-AW-104 Analytical Results: Total Alpha.

Samfle' Sample Samwple
~Nnmber 4 ocatiwn PFtle Re_____picte _a

Solids: fusic pCi g pCifg yi g
S97T001523 204:18 Lower.half 1.38 1.45 . .42..

S97T001570 204:19R Lower half 3.48 3.3 3.39

S97T001598 204:21 Lower half 0.156 0.165 .6cr

S97T001599 204:22 Lower half 0.0289 0.0233 .21ce

S97T001616 206:18 Lower half 1.66 1.91 1.78

S97T001665 206:19 Lower half 4.49 4.35 4.42

S97T00 1666 206:20 Lower half 0.207 0.146 0. 177Q6o

S97T001667 -206:21 Lower half 0.159 0.121 0 .14QC~er

S97T001668 206:22 Lower half 0.0474 0.0376 O.04250ce

Liquids gti/mL gCi/m1 pti/mL
S97T001511 204:15 Drainable liquid <2.67E-04 <4.56E-04 <3.62E-04

S97T001512 204:16 Drainable liquid 3.72E-04 <3.44E-04 <3.58E-04

S97T0015 13 204:17 Drainable liquid <4. 56E-04 <2 .60E-04 <3 .58E-04

S97T001514 204:18 Drainable liquid <0.00114 <0.00243 <0.00179

S97T001567 204: 19R Drainable liquid <0.00539 <0.00973 <.05o~

S97T001587 204:20 Drainable liquid <0.0083 <0.0083 <.03cr

S97T001588 204:22 Drainable liquid <0.0105 <0.0137 <O.Ol 2lQCfe

897T001607 206:15 Drainable liquid 3. 14E-04 <3.O1E-04 <3.08E-04Qcfr

S97T001608 206: 16 Drainable liquid <7.53E-04 7.53E-04 <7.53E-04Qcft

S97T001609 206:17 Drainable liquid <0.00132 0.00163 <.040~~

S97T001610 206:18 Drainable liquid 0.00289 0.00289 .29cr

897T001639 296:19 Drainable liquid 0.00594 0.00765 0060~~

S97T001640 206:20 Drainable liquid 0.0107 <0.0199 <.13ce

897T001641 206:21 Drainable liquid 0.0119 0.00388 0079ce
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Table B2-60. Tank 241-AW-104 Analytical Results: Total Inorganic Carbon
(Persulfate Oxidation).

Sample Sample I Sample
Number toctoz J Portion Result Ptplicate~ Trilicate AMeap'

S97T001646 206:21 ~Upper half 11,200 13,000 14,900 1 3 ,0 0 0QCd

S97T001651 206:22 I-ower half 5,260 6,590 6,170 6,_____'

Liquids _______ __ pg/mt " pg/mL pg/mb pghm.

S97T001587 204:20 Drainable liquid 11,500 11,800 -- 11,700

S97T001588 204:22 Drainable liquid 3,000 3,060 -- 3,030

S97T001641 206:21 Drainable liquid 6,220 5,790 --- ___6 ,0 1 0QCd~

Table B2-61. Tank 241-AW-104 Analytical Results: Total Organic Carbon
___________(Persulfate Oxidation).

Sample Sample' J Sample
Number 'jLocation PoFrtiim" Result Duplicate Triplicate Mean

SoIids. ____ ______ pg/g gg/g sW/g pg/g
S97T001646 206:21 ~Upper half 4,050 6,430 5,420 5,0'

S97T001651 206:22 jLower half 7,680 6,610 -- 7,150

tiquids _________ g/mL 'pg/mL pgmL 'pg/mL.
S97T001587 204:20 Drainable liquid 2,870 2,950 -- 2,910

S97T001588 204:22 Drainable liquid 3,890 3,950 -- 3,920

S97T001641 206:21 Drainable liquid 4,650 4,360 --- ___4, 5 1 0QC:d
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B3.0 ASSESSMENT OF CHARACTERIZATION RESULTS

This section discusses the overall quality and consistency of the current sampling results for
tank 241-AW-104 and provides the results of an analytical-based inventory calculation. It also

evaluates sampling and analysis factors that may affect data interpretation. These factors are

used to assess overall data quality and consistency and to identify limitations in data use.

B3.1 FIELD OBSERVATIONS

Sample recovery for cores 204 and 206 were good for most segments. Seven of the 16 total

segments had recoveries over 90 percent, while only one segment had a recovery below
64 percent (segment 20 of core 204 had a 35 percent recovery). The only problem noted
during sampling was a failure of the sampler while taking segment 19 of core 204 (Steen
1997). The sampling operator noted that a loud pop was heard when the sampler was lifted
from the bit, and on retrieval the piston was sticking out of the bottom of the sampler. The
segment was successfully retaken. The retaking of segment 19 may have contributed to the
35 percent recovery for segment 20. Interestingly, this segment was composed solely of
drainable liquid. The lithium and bromide analytical results were below detection limits,
however, indicating that the recovered liquid was not hydrostatic head fluid. The sampling
operator suspected that a possible error in the hydrostatic head pressure may have allowed
liquids to back up into the drill string.

Although tank 241-AW-104 contained a total of 1,030 cm (466 in.) of waste, the expected
depth of the tank solids layer was 366 cm (744 in); hence, eight segments were taken for each
core. The top segment was expected to be about 40 percent liquid (by volume). The sampling
results revealed that tank 241-AW-104 contains less solids than previously believed. Solids
were not observed until the fourth segment of each core. The solids recoveries indicated that
the solids depth under riser 13A (core 204) was approximately 210 cm (82.7 in.), while that

under riser 15A (core 206) was 212 cm (83.5 in.). The similarity in the solids depth
estimates, coupled with the slurry-like consistency of the solids, suggests that the solids waste
layer is fairly even across the tank.

B3.2 QUALITY CONTROL ASSESSMENT

The usual QC assessment includes an evaluation of the appropriate standard recoveries, spike
recoveries, duplicate analyses, and blanks performed in conjunction with the chemical
analyses. All pertinent QC tests were conducted on the 1997 core samples, allowing a full
assessment regarding the accuracy and precision of the data. The SAP (Benar 1997)
established specific criteria for the required analytes. Sample and duplicate pairs with one or
more QC results outside the specified criteria were identified by footnotes in the data summary
tables.
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The standard and spike recovery results provide an estimate of analysis accuracy. If a standard
or spike recovery is above or below the given criterion, the analytical results may be biased
high or low, respectively. The precision is estimated by the relative percent difference (RPD),
which is defined as the absolute value of the difference between the primary and duplicate
samples, divided by their mean, times 100. High RPDs (>20 percent) were reported for 6 of
the 24.subsamples submitted for analysis. Selected samples were reanalyzed with little or no
improvement in RPDs. The chemist noted that the high RPDs were caused by sample
inhomogeneity (Steen 1997). No reruns were requested because of the low alpha activity in
the samples. Alpha activity was detected in the method blank for this analysis. However,
because the level of contamination was insignificant with respect to the sample results, the
useability of the results was unaffected.

RPDs greater than 20 percent were reported for two of the 29 DSC subsamples submitted for
analysis. The nonhomogeneous material and small sample size for this analysis made it
difficult to obtain reproducible results. Triplicate analyses were performed for these two
samples. No further analyses were requested. An RPD greater than 20 percent was reported
for one TOC sample. The high RPD was attributed to the heterogeneous nature of the
samples. No rerun was requested. A spike recovery outside of the required limits (75 to 125
percent was reported for one sample. The chemist attributed the high spike recovery to sample
inhomogeneity based on differences in appearance between the sample, duplicate, and spike
aliquots (Steen 1997).

Quality control results for all other analytes required by the SAP were within the boundaries
specified. It should be noted that the SAP required only lithium from the ICP analysis and
bromide from the IC analysis. Because results for the other ICP and IC analytes were not
required by the SAP and were reported on an "opportunistic" basis only, no QC parameters
were applied to them. Had the QC requirements applied to lithium been applied to the rest of
the ICP analytes, most of the analytes showed few if any problems. Problems in spike
recoveries were noted for a few samples for aluminum, potassium, silicon, and sodium. Blank
contamination was noted in several samples for silicon and zirconium. When applying the
bromide QC criteria to the opportunistic IC analytes, minor problems are noted in spike
recoveries for fluoride, nitrate, and nitrite. Blank contamination was noted in a few samples
for fluoride, oxalate, and sulfate.

In summary, the vast majority of QC results were within the boundaries specified in the SAPs.
The discrepancies mentioned here and footnoted in the data summary tables should not affect
data validity or use.
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B3.3 DATA CONSISTENCY CHECKS

Comparing different analytical methods is helpful in assessing the consistency and quality of
the data. Several comparisons were possible with the data set provided by the two core
samples: comparing phosphorus and sulfur as analyzed by ICP to phosphate and sulfate as
analyzed by IC, and comparing weight percent water by TGA to the weight percent water by
gravimetry. In addition, mass and charge balances were calculated to help assess the overall
data consistency.

B3.3.1 Comparison of Results from Different Analytical Methods

The following data consistency checks compare the results from two analytical methods.
Agreement between the two methods strengthens the credibility of both results, but poor
agreement brings the reliability of the data into question. All analytical mean results were
taken from Section B2.0 tables.

For the solids, comparing phosphorus by ICP to phosphate by IC was not practical, because
the results for all the phosphorus samples except one were below detection limits. For the
drainable liquid, the analytical phosphorous mean result as determined by ICP was 338
pg/mL, which converts to 1,040 jtg/mL of phosphate. This did not compare well with the IC
phosphate mean result of 485 pg/mL. The RPD between these two phosphate values was 73
percent. However, 7 of the 14 phosphate samples had results below detection limits. A better
comparison can be made by evaluating the individual results for the samples with
concentrations above detection limits. Table B3-1 presents this comparison. Again, the values
do not compare well. A possible explanation is the ICP subsamples are subjected to an acid
adjustment before analysis, while the IC analysis is done directly. If phosphate crystals are
present in the liquid, the acid adjustment will digest them and their amount will be reflected in
the ICP analytical result. The IC analysis, however, will not include the phosphate
contribution from the crystals.

Table B3-1. Phosphorus/Phosphate Comparison for Drainable Liquid Samples
with Detected Results. (2 sheets)

Sample Location P (as P04) by ]C P4by IC RP________

Core: segment yg/m pg/mu

204:19R 1,560 848 59

204:20 1,500 754 66

204:22 1,440 781 59

206:18 959 281 109

206:19 1,730 964 57
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Table B3-1. Phosphorus/Phosphate Comparison for Drainable Liquid Samples
with Detected Results. (2 sheets)

Sample tocation P (as PO-.) Cby' I -4 b C RP_

Core: segment g/mL' pg/inL %_______

206:20 1,240 672 59

206:21 2,450 832 99

The sulfur/sulfate comparison also gave mixed results. For the solids, the sulfur mean of
5,330 pg/g converted to 15,990 pg/g of sulfate. The measured sulfate mean was 11,900,
yielding an RPD of 29 percent. The sulfur mean for the drainable liquid was 520 pg/mL, or
1,560 ptg/mL of sulfate. The measured sulfate mean was 758 pg/mL. In this case the sulfate
values did not compare well; the RPD between the two values was 69 percent. However,
similar to phosphate, 8 of 14 samples for sulfate had results below detection limits. The
comparison was redone based on the individual results for samples with concentrations greater
than detection limits. Table B3-2 presents this comparison. Results were mixed again; RPDs
for three of the six samples demonstrated good agreement, while the other three exhibited poor
agreement.

Table B3-2. Sulfur/Sulfate Comparison for Drainable Liquid Samples
with Detected Results.

Samnp1eLoaio (as SO)[by IC 4Oby IC RP

Core: segmen gg/mL pgmlu ______

204:17 867 824 5.1

204:18 1,460 1,210 19

204:19R 2,820 1,230 79

204:20 2,850 857 108

206:18 1,320 1,030 25

206:19 3,480 1,920 58

Weight percent water was performed by both TGA and gravimetry on the solids samples. The
mean weight percent water results were 53.4 percent and 53.7 percent as determined by TGA
and gravimetry, respectively. The agreement between the values was excellent, as evidenced
by the RPD of 0.56 percent.
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B3.3.2 Mass and Charge Balance

The principal objective in performing mass and charge balances is to determine whether the
measurements are consistent. Separate mass and charge balances were performed for the
solids and drainable liquid. In calculating the balances, only the analytes listed in Tables B3-9
and B3-10 that were detected at a concentration of 1,000 Ag/g or greater were considered.

Except for sodium, all cations listed in Table B3-3 (solids) were assumed to be in their most
common hydroxide or oxide form, and the concentrations of the assumed species were
calculated stoichiometrically. Because precipitates are neutral species, all positive charge was
attributed to sodium. The anions listed in Table B3-4 (solids), except for silicon dioxide, were
assumed to be present as sodium salts and were expected to balance the positive charge
exhibited by sodium. For the solids, phosphate (as determined by IC) is assumed to be
completely water soluble and appears only in the anion mass and charge calculations. The
mass/charge balances for the cations and anions in the drainable liquid are presented in
Tables B3-6 and B3-7, respectively.

Total organic carbon and TIC were included in the mass and charge balances, although true
tank means were not available. According to the SAP (Benar 1997), TOC analyses were
required only on those samples with exotherms. Consequently, only the five samples (two
solids and three drainable liquid) that displayed exothermic behavior were analyzed for TOC
and TIC. The solids mean is based on an average of two samples, while the drainable liquid
mean is based on an average of three. The TOC and TIC means should be used with caution
because they may not represent the entire tank waste profile.

The concentrations of the cationic and anionic species, along with the percent water, were
ultimately used to calculate the mass balance, shown in Table B3-5 for the solids and
Table B3-8 for the drainable liquid. The mass balance was calculated from the following
formula. The factor 0.0001 is the conversion factor from jxg/g to weight percent.

Mass balance = Percent water + 0.0001 x {total analyte concentration}

For the solids, the total analyte concentration calculated from the above equation is
487,000 gg/g. The mean weight percent water (obtained from the TGA mean in Table B3-9)
is 53.4 percent or 534,000 ptg/g. The mass balance resulting from adding the percent water to
the total analyte concentration is 102 percent (see Table B3-5). For the drainable liquid, the
mass balance derived by summing the TGA mean (74.9 percent or 749,000 jg/g) and the total
analyte concentration (244,000 pg/g) was 99.3 percent.

The charge balance is obtained by dividing the sum of the positive charge by the sum of the
negative charge. Based solely on measured constituents, both the solids and drainable liquid
had a net positive charge. However, hydroxide was not analyzed. Because hydroxide is
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expected to exist in tank 241-AW-104, the assumption is made that the net positive charge is
offset by hydroxide, thereby rendering a total charge of zero, as shown in Tables B3-5 and
B3-8.

In summary, the previous calculations yield reasonable mass balance values (close to
100 percent). An assessment of data consistency is difficult with the charge balances.
Without the hydroxide concentration assumption, the solids charge balance did not show good
agreement. However, this would be expected if hydroxide was present in significant
quantities. The supernatant charge balance showed fair agreement before adding the
hydroxide.

Table B3-3. Cation Mass and Charge Data (Solids).

Cuccntrsatbrn of

C____nain____med Asg/ge SSpecies Cherg),

Aluminum 16,000 AI(OH)3  46,200 0

Chromium 2,050 Cr(OH)- 4,060 0

Iron 5,070 FeO(OH) 8,060 0

Manganese 1,660 MnO(OH) 2,660 0

Sodium 166,000 Na 166,000 7,220

Totals: 227,000 7,220

Note:
'Concentration values are taken from Table B3-9.

Table B3-4. Anion Mass and Charge Data (Solids). (2 sheets)

Concentationi ssumed ssud Specieshrg
te ( .g g Species y (peq/g4

Chloride 2,380 Cl- 2,380 67

Fluoride 25,500 F- 25,500 1,340

Nitrate 65,600 NO3- 65,600 1,060

Nitrite 43,400 NO2 43,400 943

Oxalate 6,820 C2042  6,820 155

Phosphate 2,170 P04-3 2,170 68.5
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Table B3-4. Anion Mass and Charge Data (Solids). (2 sheets)

ncentration M
Concntraion' Assued Assirmed Specie Cag

Aaye(pg/g) $pecies ( t )'> (,4 eq g)

Silicon 1,600 SiO2  3,430 0

Sulfate 11,900 S04- 11,900 248

TIC 9,5202 CO; 2  47,600 793

TOC 6,1703 C2H30; 10,6004 180

Hydroxide 40,30. .H- 40,300 2,370

Totals: 260,000 7,220

Notes:
'Concentration values were taken from Table B3-9.

2The TIC concentration was based on an average of the results from the two samples analyzed for TIC. This
value is not a true tank mean, and may not be a good representation of the TIC concentration in the tank.

3The TOC concentration was based on an average of the results from the two samples analyzed for TOC.
This value is not a true tank mean, and may not be a good representation of the TOC concentration in the
tank.

4The acetate value has been corrected for the contribution of oxalate to TOC.

5The hydroxide concentration is derived from the difference in charge between the cation and anion totals.

Table B3-5. Mass and Charge Balace Totals (Solids).

Totancentrations Charg
Totas (s/g)(geq/g)

Total from Table B3-3 (cations 227,000 7,220
Total from Table B3-4 (anions) 260,000 -7,220
Water percent 534,000 0

Totals: 1,021,000 0
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Table B3-6. Cation Mass and Charge Data (Supernatant).

. .Concntrati.of
Concentration' Concentrahtio Asswped Assumed' Species Charge

Analyte (p~g/mEA (pg t....::::o:ro S:pecie&, '(pg/g) (geq~g

Potassium 7,030 5,620 - K+ 5,620 144

Sodium 99,100 79,300 Na+ 79,300 3,450

Totals: 84,900 3,590

Notes:
'Concentration values are taken from Table B3-10.

2The pg/mL values were converted to gg/g using the mean drainable liquid specific gravity of 1.25.

Table B3-7. Anion Mass and Charge Data (Supernatant).

........Cnc tation of
Crncentrtion' Cencentrtion Assumed Assumed Spege Charge

Anale (__mL) (g/g)Specde& (#4/Y) (peq/g)

Aluminum 11,800 9,440 A10 2  20,600 349

Chloride 2,440 1,950 Cl- 1,950 55.0

Nitrate 73,200 58,600 NO3- 58,600 945

Nitrite 44,400 35,500 NO2  35,500 772

TIC 6,9003 5,520 CO- 2  27,600 920

TOC 3,8404 3,070 C2 H302 7,550 128

Hydroxide 8,950' 7,160 OH- 7,160 421

Totals: 159,000 3,590

Notes:
'Concentration values were taken from Table B3-10.

2The jg/mL values were converted to pg/g using the mean drainable liquid specific gravity of 1.25.

3The TIC concentration was based on an average of the results from the three samples analyzed for TIC.
This value is not a true tank mean, and may not be a good representation of the TIC concentration in the
tank.

'The TOC concentration was based on an average of the results from the three samples analyzed for TOC.
This value is not a true tank mean, and may not be a good representation of the TOC concentration in the
tank.

5The hydroxide concentration was derived from the difference in charge between the cation and anion totals.
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Table B3-8. Mass and Charge Balance Totals (Supernatant).

TCtncentrations Charge
___ _T__ __ _a ___s__(sg/g)___ __ __(pe g )

Total from Table B3-6 (cations 84,900 3,450
Total from Table B3-7 (anions) 159,000 -3,450

Water percent 749,000 0

Totals: 992,900 0

B3.4 MEAN CONCENTRATIONS AND CONFIDENCE INTERVALS

B3.4.1 Solid Data

A nested analysis of variance (ANOVA) model was fit to the core segment data. Mean values
and 95 percent confidence intervals on the mean were determined from the ANOVA. Four
variance components were used in the calculations. The variance components represent
concentration differences between risers, segments, laboratory samples, and analytical
replicates. The model is

Yjk = + Ri + S + L + Ajkm,

=1,2,...,a; j=1,2,...,bi; k= 1,2,...,ci ;m =1,2,...,nij

where

Yijkm

A

R

S.

Lk

Ajkm

= concentration from the mh analytical result of the kte sample of the jth
segment of the i' riser

= the mean

= the effect of the ith riser

= the effect of the j1 segment from the i' riser

= the effect of the ku sample from the j"' segment of the ih riser

=- the analytical error

a = the number of risers
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b = the number of segments from the ih riser

Ci = the number of samples from the j" segment of the i' riser

nijk the number of analytical results from the ijk sample

The variables Ri, SI, and Lj are random effects. These variables, as well as AijkA,, are
assumed to be uncorrelated and normally distributed with means zero and variances a2(R),
a2(S), o2(L) and o2(A), respectively.

The restricted maximum likelihood method (REML) was used to estimate the mean
concentration and standard deviation of the mean for all analytes that had 50 percent or more
of their reported values greater than the detection limit. The REML method, applied to
variance component estimation, is described in Harville (1977). The statistical results were
obtained using the statistical analysis package S-PLUS (Statistical Sciences 1993). The mean
value and standard deviation of the mean were used to calculate the 95 percent confidence
intervals. The following table gives the mean, degrees of freedom, and confidence interval for
each constituent.

Some analytes had results that were below the detection limit. In these cases the value of the
detection limit was used for non-detected results. For analytes with a majority of results
below the detection limit, a simple average is all that is reported.

The lower and upper limits [LL(95 %) and UL(95 %)] of a two-sided 95 percent confidence
interval on the mean were calculated using the following equation:

LL(95%) = A - t(df, 0.025) x U (,

UL(95%) = + t(af, 0.025) x 6 (A)

In this equation, A is the REML estimate of the mean concentration, , d(A) is the REML
estimate of the standard deviation of the mean, and t(dr 0.025) is the quantile from Student's t
distribution with df degrees of freedom. The degrees of freedom equals the number of risers
with data minus one. In cases where the lower limit of the confidence interval was negative, it
is reported as zero.
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Table B3-9. Tank 241-AW-104 95 Percent Two-Sided Confidence Interval for the Mean
Concentration for Solid Subdivision Data. (2 sheets)

. . . . . . . . . . . . . . ....... .::. . .

Aluminum ICP:F 1.60E+04 1 0 4.31E+04 gg/g

Antimony' ICP:F <1.32E+03 N/A N/A N/A pg/g

Arsenic' ICP:F <2.14E+03 N/A N/A N/A .g/g

Barium' ICP:F <1.07E+03 N/A N/A N/A pg/g

Beryllium' ICP:F <1.07E+02 N/A N/A N/A Ag/g

Bismuth' ICP:F <2.14E+03 N/A N/A N/A pg/g

Boron' ICP:F <1.07E+03 N/A N/A N/A pg/g

Bromide' IC:W <5.87E+02 N/A N/A N/A pg/g

Cadmium' ICP:F <1.14E+02 N/A N/A N/A pg/g

Calcium' ICP:F <2.84E+03 N/A N/A N/A pg/g

Cerium' ICP:F <2.14E+03 N/A N/A N/A pg/g

Chloride IC:W 2.38E+03 1 0 6.96E+03 pg/g

Chromium' ICP:F 2.05E+03 1 0 1.05E+04 Mg/g

Cobalt' ICP:F <4.29E+02 N/A N/A N/A pg/g

Copper' ICP:F <2.14E+02 N/A N/A N/A ptg/g

Density Density 1.47 N/A N/A N/A g/mL

Fluoride IC:W 2.55E+04 1 0 1.71E+05 jxg/g

Iron' ICP:F 5.07E+03 1 0 2.41E+04 ptg/g

Lanthanum' ICP:F <1.07E+03 N/A N/A N/A gg/g

Lead' ICP:F <2.14E+03 N/A N/A N/A gg/g

Lithium' ICP:F <2.14E+02 N/A N/A N/A Ag/g

Magnesium' ICP:F <2.14E+03 N/A N/A N/A gg/g
Manganese' ICP:F 1.66E+03 1 0 9.46E+03 Mg/g

Molybdenum' ICP:F <1.07E+03 N/A N/A N/A pg/g
Neodymium' ICP:F <2.14E+03 N/A N/A N/A pg/g

Nitrate IC:W 6.56E+04 1 0 1.68E+05 gg/g

Nitrite IC:W 4.34E+04 1 0 1.26E+05 gg/g

Oxalate' IC:W 6.82E+03 1 0 4.47E+04 pzg/g

Percent water TGA 5.34E+01 1 0 1.12E+02 %

Percent water Gravimetry 5.37E+01 1 0 1.12E+02 %

Phosphate' IC:W 2.17E+03 1 0 1.20E+04 pg/g
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Table B3-9. Tank 241-AW-104 95 Percent Two-Sided Confidence Interval for the Mean
Concentration for Solid Subdivision Data. (2 sheets)

Analyte .MthOd ...M. .. . U . U

Phosphorus' ICP:F <4.43E+03 N/A N/A N/A pg/g

Samarium' ICP:F <2.14E+03 N/A N/A N/A - g/g

Silicon' ICP:F 1.60E+03 1 0 5.24E+03 tg/g

Silver ICP:F <2.14E+02 N/A N/A N/A ptg/g

Sodium ICP:F 1.66E+05 1 0 4.90E+05 rg/g

Strontium' ICP:F <2.14E+02 N/A N/A N/A pg/g

Sulfate IC:W 1.19E+04 1 0 5.83E+04 pg/g

Sulfur' ICP:F 5.33E+03 1 0 2.05E+04 pg/g

Thallium ICP:F <4.29E+03 N/A N/A N/A Ag/g

Titanium' ICP:F <2.14E+02 N/A N/A N/A pg/g

Total alpha Alpha:F 1.28 1 0 8.22 pCi/g

Total inorganic Persulfate 9.52E+03 1 0 5.42E+04 pg/g
carbon oxidation

Total organic Persulfate 6.17E+03 1 0 1.79E+04 gg/g
carbon oxidation

Uranium' ICP:F <1.84E+04 N/A N/A N/A pg/g

Vanadium ICP:F <1.07E+03 N/A N/A N/A gg/g

Zinc' ICP:F <2.91E+02 N/A N/A N/A pg/g

Zirconium' ICP:F 8.72E+02 1 0.OOE+00 4.42E+03 pg/g

Note:
'A "less than" value was used in the calculation.

B3.4.2 Liquid Data

The model fit to the liquid data was a nested ANOVA model. The model determined the mean
value and 95 percent confidence interval for each constituent. Two variance components were
used in the calculations. The variance components represent concentration differences between
samples taken from different risers, and between analytical replicates. The model is

Yjk = M + Ri + A,,

i=1,2,...,a; j=1,2,...,ni;
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where

Yijk

A1

= concentration from the kth analytical result of the jth sample from the ih

segment

= the mean

= the effect of the iP" riser

= the analytical error

a = the number of segments

- the number of analytical results from the iPh riser

The variable Ri is a random effect. This variable, along with Ai, is assumed to be
uncorrelated and normally distributed with means zero and variances a2 (R), and a2(A)
respectively. The df associated with the standard deviation of the mean is the number of risers
with data minus one.

Table B3-10. Tank 241-AW-104 95 Percent Two-Sided Confidence Interval for the Mean
Concentration for Liquid Subdivision Data. (3 sheets)

Analyte Meth9d Mean df L___ UIL CUnts
Aluminum ICP 1.18E+04 1 0 5.71E+04 gg/mL

Antimony' ICP <1.89E+01 N/A N/A N/A pg/mL

Arsenic' ICP <3.14E+01 N/A N/A N/A gg/mL

Barium' ICP <1.57E+01 N/A N/A N/A gg/mL

Beryllium' ICP <1.57 N/A N/A N/A pg/mL

Bismuth' ICP <3.14E+01 N/A N/A N/A pg/mL

Boron' ICP 2.13E+01 1 0 8.78E+01 pg/mL

Bromide' IC <3.91E+02 N/A N/A N/A pg/mL

Cadmium' ICP <1.77 N/A N/A N/A gg/mL

Calcium' ICP <3.14E+01 N/A N/A N/A ttg/mL

Cerium' ICP <3.14E+01 N/A N/A N/A gg/mL

Chloride IC 2.44E+03 1 0 1.08E+04 pg/mL

Chromium ICP 3.16E+01 1 0 1.62E+02 ig/mL
Cobalt' ICP <6.28 N/A N/A N/A pg/mL

Copper' ICP <3.16 N/A N/A N/A gg/mL
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Table B3-10. Tank 241-AW-104 95 Percent Two-Sided Confidence Interval for the Mean
Concentration for Liquid Subdivision Data. (3 sheets)

Aaye MethOd 'Mean dt LL Ut Unhits

Fluoride IC 7.07E+02 1 0 2.31E+03 gg/mL

Iron' ICP <1.57E+01 N/A N/A N/A pg/mL

Lanthanum' ICP <1.57E+01 N/A N/A N/A gg/mL

Lead' ICP <3.14E+01 N/A N/A N/A gg/mL

Lithium' ICP <3.14 N/A N/A N/A gg/mL

Magnesium' ICP <3.14E+01 N/A N/A N/A Ag/mL

Manganese' ICP <3.65 N/A N/A N/A gg/mL

Molybdenum' ICP 2.93E+01 1 0 1.26E+02 gg/mL

Neodymium' ICP <3.14E+01 N/A N/A N/A gg/mL

Nickel' ICP <6.31 N/A N/A N/A gg/mL

Nitrate IC 7.32E+04 1 0 2.80E+05 bg/mL

Nitrite IC 4.44E+04 1 0 1.91E+05- pg/mL

Oxalatel IC <4.56E+02 N/A N/A N/A gg/mL

Percent water TGA 7.49E+01 1 1.15E+01 1.38E+02 %

Phosphate' IC 4.85E+02 1 0 1.54E+03 gg/mL

Phosphorus ICP 3.38E+02 1 0 1.06E+03 ptg/mL

Potassium ICP 7.03E+03 1 0 2.72E+04 gg/mL

Samarium' ICP <3.14E+01 N/A N/A N/A gg/mL

Silicon ICP 1.OOE+02 1 0 2.62E+02 Ag/mL

Silver ICP 7.18 1 0 2.74E+01 pg/mL

Sodium ICP 9.91E+04 1 0 3.80E+05 gg/mL

Specific gravity SpG 1.25 N/A N/A N/A unitless

Strontium' ICP <3.14 N/A N/A N/A pg/mL

Sulfate' IC 7.58E+02 1 0 2.41E+03 pg/mL

Sulfur ICP 5.20E+02 1 0 1.67E+03 tg/mL

Thallium' ICP <6.28E+01 N/A N/A N/A pg/mL

Titanium' ICP <3.14 N/A N/A N/A pg/mL

Total alpha' Alpha rad <4.73E-03 N/A N/A N/A pCi/mL

Total inorganic Persulfate 6.90E+03 1 0 3.90E+04 pg/mL
carbon oxidation

B-84



HNF-SD-WM-ER-453 Rev. 1

Table B3-10. Tank 241-AW-104 95 Percent Two-Sided Confidence Interval for the Mean
Concentration for Liauid Subdivision Data. (3 sheets)

Total organic
Carbon

Persulfate
Oxidation

3.84E+03 'I U 1.06E+04 gg/mL

Uranium' ICP <1.57E+02 N/A N/A N/A gg/mL

Vanadium' ICP <1.57E+01 N/A N/A N/A pg/mL

Zinc' ICP 4.25 1 0 1.47E+01 jpg/mL

Zirconium' ICP <4.25 N/A N/A N/A pg/mL

Note:
'A "less than" value was used in the calculation.
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APPENDIX C

STATISTICAL ANALYSIS FOR ISSUE RESOLUTION

Appendix C documents the results of the analyses and statistical and numerical manipulations
required by the DQOs applicable for tank 241-AW-104. The analyses required for
tank 241-AW-104 are reported as follows:

" Section C1.O. Statistical analysis and numerical manipulations of 1997 core
sampling data (Steen 1997) supporting the safety screening DQO (Dukelow et al.
1995).

" Section C2.0. References for Appendix C.

C1.O STATISTICS FOR THE SAFETY SCREENING DATA QUALITY OBJECTIVE

The safety screening DQO (Dukelow et al. 1995) defines decision limits in terms of one-sided
95 percent confidence intervals. The safety screening DQO limits for gross alpha are
36.4 gCi/g for the solids and 61.5 gCi/mL for drainable liquid, while the threshold for DSC is
480 J/g (dry weight). Confidence intervals were calculated for the mean values from each
laboratory sample. Table Cl-1 presents the total alpha results. The DSC results are presented
in Table C1-2.

The upper limit (UL) of a one-sided 95 percent confidence interval on the mean is

A + t(dfo 05) G.

In this equation, A is the arithmetic mean of the data, 6, is the estimate of the standard
deviation of the mean, and t(df 0 05) is the quantile from Student's t distribution with df degrees
of freedom. The degrees of freedom equals the number of samples minus one.

For sample numbers with at least one value above the detection limit, the upper limit of
a 95 percent confidence interval is given in Table Cl-i. Each confidence interval can be used
to make the following statement. If the upper limit is less than 36.4 ACi/g (61.5 Ci/mL for
drainable liquid), one would reject the null hypothesis that the alpha is greater than or equal to
36.4 pCi/g (61.5 gCi/mL for drainable liquid) at the 0.05 level of significance.

For total alpha activity, 29 of the 46 results were above the detection limit. The UL closest to
the threshold was 4.86 pCi/g for core 206, segment 19, lower half. This is well below the
limit of 36.4 yCi/g, therefore, criticality is not considered an issue for this tank.
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Table Cl-1. 95 Percent Upper Confidence Limits for Total Alpha Activity. (2 sheets)

jLab Sample IID Descrkptioxv ft d UL' Units
S97T001512 Core 204, segment 16, 3.58E-04 1 4.46E-04 MCi/mL

drainable liquid

S97T001523F Core 204, segment 18, 1.42E+00 1 1.64E+00 pCi/g
lower half

S97T001570F Core 204, segment 19, 3.39E+00 1 3.96E+00 pCi/g
lower half

S97T001598F Core 204, segment 21, 1.60E-01 1 1.89E-01 pCi/g
lower half

S97T001599F Core 204, segment 22, 2.61E-02 1 4.38E-02 pCi/g
lower half

S97T001607' Core 206, segment 15, 3.08E-04 1 3.49E-04 jpCi/mL
drainable liquid

S97T001608' Core 206, segment '16, 7.53E-04 1 7.53E-04 MCi/mL
drainable liquid

S97T001609' Core 206, segment 17, 1.48E-03 1 2.45E-03 pCi/mL
drainable liquid

'S97T001610 Core 206, segment 18, 2.89E-03 1 2.89E-03 Ci/mL
drainable liquid

S97T001616F Core 206, segment 18, 1.78E+00 1 2.57E+00 pCi/g
lower half

S97T001639 Core 206, segment 19, 6.80E-03 1 1.22E-02 pCi/mL
drainable liquid

S97T001640' Core 206, segment 20, 1.53E-02 1 4.43E-02 mCi/mL
drainable liquid

S97T001641 Core 206, segment 21, 7.89E-03 1 3.32E-02 gCi/mL
drainable liquid

S97T001665F Core 206, segment 19, 4.42E+00 1 4.86E+00 pCi/g
lower half

S97T001666F Core 206, segment 20, 1.76E-01 1 3.69E-01 pCi/g
lower half
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Table Cl-i. 95 Percent Upper Confidence Limits for Total Alpha Activity. (2 sheets)

Lab Saniple ID Description Az d Ut Units

S97T001667F Core 206, segment 21, 1.40E-01 1 2.60E-01 pCi/g
lower half

S97T001668F Core 206, segment 22, 4.25E-02 1 7.34E-02 pCi/g
lower half

Note:
'A "less than" value was used in the calculations.

Five samples (two solids and three drainable liquid) displayed exothermic behavior.
Triplicates were run for two of the samples. For each lab sample identification number,
a 95 percent upper confidence limit is given in Table C1-2. All of the results are expressed on
a dry-weight basis. Each confidence interval can be used to make the following statement: if
the upper limit is less than 480 J/g dry weight, one would reject the null hypothesis that DSC
is greater than or equal to 480 J/g at the 0.05 level of significance. The maximum upper limit
to a 95 percent confidence interval on the mean for DSC was 125 J/g dry weight (core 206,
segment 21, drainable liquid), well below the threshold limit of 480 J/g, thus, energetic
reactions are not a concern.

Table C1-2. 95 Percent Upper Confidence Limits for DSC.

Lab Samitle U) Descriptio4 _____ df_ UIL ' Units

S97T001587 Core 204, segment 20, 5.79E+01 2 9.23E+01 J/g DW
drainable liquid

S97T001588 Core 204, segment 22, 5.31E+01 1 6.53E+01 J/g DW
drainable liquid

S97T001641 Core 206, segment 21, 8.05E+01 2 1.25E+02 J/g DW
drainable liquid I I

S97T001646 Core 206, segment 21, 8.97E+01 1 1.02E+02 J/g DW
upper half

S97T001651 Core 206, segment 22, 7.12E+01 1 8.11E+01 J/g DW
lower half
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APPENDIX D

EVALUATION TO ESTABLISH BEST-BASIS INVENTORY FOR
DOUBLE-SHELL TANK 241-AW-104

An effort is under way to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort, available information for double-shell tank 241-AW-104
was evaluated and a best-basis inventory was established. This work, detailed in the following
sections, follows the methodology that was established by the standard inventory task.

D1.0 CHEMICAL INFORMATION SOURCES

Available waste (chemical) information for tank 241-AW-104 includes the following:

* Analytical data from two core samples obtained in 1997 (Steen 1997) and two
supernatant and one sludge grab sample obtained in September 1994 (Rollison
1995).

" Statistical analysis of the analytical data from the two 1997 core samples and core
sample profiles from the 1997 sampling event found in Appendix B, Section B3.4.

* Analytical data from 242-A Evaporator/Crystallizer Fiscal Year 1985 Campaign
Run 85-1 Post-Run Document (Pontious 1985).

" Inventory estimates generated from the HDW model (Agnew et al. 1997a).

D2.0 COMPARISON OF COMPONENT INVENTORY VALUES

Tank 241-AW-104 chemical and radionuclide inventories predicted from the HDW model and
previous best-basis estimates are shown in Tables D2-1 and D2-2, respectively. Following the
best-basis inventory convention, the chemical species are reported without charge designation.
Radionuclide inventories are decayed to January 1, 1994, to be consistent with the decay date
used in the HDW model. The HDW model and previous best-basis inventory estimates are
based on a total waste volumes of 4,239 kL (1,120 kgal) and 4,235 kL (1,119 kgal),
respectively.
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Table D2-1. Hanford Defined Waste and Previous Best-Basis Inventory Estimates for
Nonradioactive Components in Tank 241-AW-104. (2 sheets)

1*0W Imventory Estlmate" Previous Best-Basis- Inventory Estimate 2

Analyte (kg) >k"
Al 75.5 59,700

Bi 0.422 0

Ca 8,190 3,670

Cl 554 11,200

Cr 1,620 2,680

F 1,910 34,400

Fe 40,200 6,430

Hg 7.97 0

K 1,190 11,500

La 0.00397 0

Mn 1,280 2,100

Na 60,000 5.42E+05

Ni 2,810 2,810

NO 2  1,960 2.04E +05
NO 3  62,600 3.29+05

OH 43,700 3.19E+05

Pb 35.3 2,800

P0 4  25,600 4,350

Si 3.88 2,350

SO 4  1,550 17,500

Sr 0 0.005

TIC as CO3 36,000 20,500
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Table D2-1. Hanford Defined Waste and Previous Best-Basis Inventory Estimates for
Nonradioactive Components in Tank 241-AW-104. (2 sheets)

110W Inventory Estimate& Previus Best-Basis Inventory Esttmate2

Anlce(g) _ _k__)

TOC 1,940 2,750

UToTAL 8,500 23,700

Zr 1,600 1,100

Notes:
HDW = Hanford Defined Waste

'Agnew et al. (1997a)
2LMHC (1998)

Table D2-2. Hanford Defined Waste and Previous Best-Basis Inventory Estimates for
Radioactive Components in Tank 241-AW-104. (3 sheets)

HDW biventory Estimate' Previous &st-Basis Etimat
Anayt (Cw) (C...)

3H 0.741 0.741
"c 0.0607 0.0607
59Ni 0.00582 0.00582

"Co 0.138 0.138
6 3Ni 0.618 0.618
79Se 0.00687 0.00687

9OSr 282 1,270

90Y 282 1,270
93Zr 0.0334 0.0334
93mNb 0.0236 0.0236
99Tc 0.443 179

16Ru 9.78 9.78

l 3mCd 0.188 0.188

125Sb 1.96 1.96

126Sn 0.0105 0.0105
1291 8.57E-04 8.57E-04
4Cs 0.749 0.749

D-5



HNF-SD-WM-ER-453 Rev. 1

Table D2-2. Hanford Defined Waste and Previous Best-Basis Inventory Estimates for
Radioactive Components in Tank 241-AW-104. (3 sheets)

HDW Inventory Estiniate' Pret.ou Best-Basis Estiimat
An_"NOW (Ci (Ci)

Cs 518 2.75E+05
I37mBa 490 2.60E+05

sm 24.2 24.2

is2Eu 0.0279 0.0279

is4Eu 1.66 1.66

15Eu 4.10 4.1

226Ra 2.67E-07 2.67E-07

22Ac 1.66E-06 1.66E-06

22Ra 5.71E-04 5.71E-04

229Th 1.33E-05 1.33E-05

2'Pa 7.39E-06 7.39E-06

2Th 5.84E-05 5.84E-05

232u 0.00276 0.00769

23u 0.00707 0.0197

24u 4.12 11.5

235u 6.157 0.437

236u 0.339 0.946

23Np 0.00176 0.00176

23Pu 109 109

23u 2.83 7.89
239 .882 882
24OpU 268 268

24'Am 0.450 0.450

241Pu 11,100 11,100

242Cm 0.00204 0.00204

242PU 0.0415 0.0415

243Am 7.53E-05 7.53E-05
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Table D2-2. Hanford Defined Waste and Previous Best-Basis Inventory Estimates for
Radioactive Components in Tank 241-AW-104. (3 sheets)

STW hventory Esttmate' Freyiouzs Best-Basis Estimate
Analvte , (C (i)

mm-3. 22E-04 ___.00 _______322____

2"Cm 0.00154 0.00154

Notes:
HDW = Hanford Defined Waste

'Agnew et al. (1997a), decayed to January 1, 1994.
2 LMHC (1998), decayed to January 1, 1994.

D3.O COMPONENT INVENTORY EVALUATION

The following evaluation was conducted to assess various estimates of tank contents.

D3.1 WASTE HISTORY TANK 241-AW-104

Tank 241-AW-104 went into service in 1980. From 1980 through the third quarter of 1984
this tank received PUREX miscellaneous and decladding waste, dilute noncomplexed waste,
water, and double-shell slurry feed (DSSF) from the 242-A Evaporator. According to Agnew
et al. (1997b), little solids accumulated in the tank through this period. In the fourth quarter
of 1984, the tank received 3,634 kL (960 kgal) of a concentrated DSSF. A substantial
increase in the solids volume was observed in the first quarter of 1985. These solids remained
in the tank when the DSSF was pumped out during the second quarter of 1986, and exist in the
tank today.

From 1986 through 1992, tank 241-AW-104 received dilute PUREX waste and water. Agnew
et al. (1997b) predicts that a small amount of PUREX solids has been deposited in the tank.
Since 1992, transfers in and out of the tank have been minimal. For a more complete history
of the waste in this tank refer to Appendix A, Section A3.0 and Agnew et al. (1997b).

D3.2 CONTRIBUTING WASTE TYPES

Agnew et al. (1997a) identifies the waste in the tank as 3,861 kL (1,020 kgal) of supernatant
mixing model (SMM) composite and 390 kL (103 kgal) of tank layer model (TLM) solids
composite. The SMM composite includes 708 kL (187 kgal) of SMMA saltcake and 3,153 kL
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(833 kgal) of liquids. Agnew et al. (1997a) reports the composition of the TLM solids to be
18.9 kL (5 kgal) of PUREX zirconium-cladding waste and 371 kL (98 kgal) of PUREX
low-level waste. In this best-basis evaluation, the TLM solids composite is assumed to be
"sludge."

Hanlon (1998) lists the tank as containing 3,361 kL (888 kgal) of supernatant liquid, 590 kL
(156 kgal) of sludge, and 284 kL (75 kgal) of saltcake, totaling 4,235 kL (1,119 kgal) of
waste.

The evaporator campaign report from evaporator run 85-1 indicates that 3,540 kl (935 kgal) of
concentrated waste were added to tank 241-AW-104. This slurry contained approximately 18
percent solids based on filtration measurements. This volume is equivalent to a minimum
volume of 637 kl (168 kgal) of solids in tank 241-AW-104.

D3.3 ASSESSMENT OF AVAILABLE INFORMATION

The general best-basis approach is to use all available information to formulate a set of
component inventory estimates that would best represent the current tank contents. The
sources of information may include analytical data from samples taken from the tank of
interest, analytical data from other tanks believed to contain waste types similar to those
believed to be in the tank of interest, and/or data from models based on historical process
records. The confidence level assigned to the best-basis inventory values depends on the level
of agreement among the information sources.

Four sources of information can potentially be used to develop the best-basis inventory
estimates for tank 241-AW-104. First, the 1997 core samples (cores 204 and 206) provide
analytical data for most chemical components. Some analytical data also were used from the
grab samples taken in 1994. Post-run documents from 242-A Evaporator operations provided
addition information on the composition of the slurry feed materials that were the source of
much of the saltcake layer in tank 241-AW-104. The final source is the HDW model results
reported in Agnew et al. (1997a).

D3.4 TANK 241-AW-104 ENGINEERING-BASED INVENTORY ESTIMATES

In this engineering assessment, it is assumed that the solids layer in tank 241-AW-104 could be
approximated by combining the TLM solids inventory estimates (i.e., sludge) from Agnew
et al. (1997a) with estimates for the saltcake that separated from the DSSF. Saltcake inventory
estimates are based on analytical data from the evaporator post-run document (Pontious 1985).
The assumption is that the saltcake originating from the DSSF is similar in composition to the
original DSSF.
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Most of the solids in tank 241-AW-104 can be traced to DSSF produced during
242-A Evaporator run 85-1 in the fourth quarter of 1984. This DSSF was stored in tank
241-AW-104 for about 18 months. These solids are thought to have remained when the DSSF
was pumped out of the tank. This solids layer has remained relatively constant even though
large quantities of dilute PUREX low-level waste have been pumped through the tank since the
solids layer formed.

Slurry samples were taken during the 85-1 evaporator run (Pontious 1985). The slurry
samples were reported to have contained from 15 to 20 volume percent solids. The
compositions of the DSSF for the 85-1 evaporator run are listed in Table D3-1, which also
includes inventory estimates for the solids that were assumed to have come from the DSSF.

Solids inventory estimates in Table D3-1 were derived using a total solids volume of 1,100 kL
(290 kgal) that combines 708 kL (187 kgal) of SMMA saltcake (based on DSSF composition)
with 390 kL (103 kgal) of TLM solids. This solids volume from Agnew et al. (1997a) is
larger than the Hanlon (1998) solids volume of 874 kL [231 kgal] (sludge and saltcake).

Table D3-1. Engineering-Based Solids Inventory Estimates for Tank 241-AW-104.
(2 sheets)

PSSF S0ld ;~l*l*j $qfi4s E~ingineering-IBased
:In lventr Thveutory Solids inventory

A..y.Compositin' .tim EtimateE

.g .kg .kg . kg

Al 37,000 26,200 0.00 26,200

Fe n/r n/r 39,800 39,800

Na 2.12E+05 1.50E+05 7,250 1.5725E+05

K 16,000 11,300 230 11,530

Cl 5,680 4,020 48.4 4,070

F 2,660 1,880 1,900 3,780

OH 51,800 36,700 41,200 77,900

NO3  1.45E+05 1.03E+05 5,650 1.0865E+05

NO 2  1.06E+05 75,000 160 75,160

P0 4  2,800 1,980 2,180 4,160

SO4  nL/r n/r 128 128

CO3  11,400 8,070 12,400 20,470

Density 1.41 1.41 1.21 NA
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Table D3-1. Engineering-Based Solids Inventory Estimates for Tank 241-AW-104.
(2 sheets)

FSolids TL Solids Engineering.ased
.F yi.ty od Inentory"

__na____e Cornposition W Esiae Eiae Estimate4 .

Radiqnchdes pCI.m.. C.. Ci

9OSr 1.65 1,160 79.7 1,240
99Tc 0.253 179 1 0.017 179

ICs 368 2.61E+05 94.1 2.61 1E+05

Notes:
DSSF
n/r
TLM

Double-shell slurry feed
Not reported
Tank layer model

'Pontious (1985)

2Solids volume = 708 kL (187 kgal) of SMMA saltcake.

3Agnew et al. (1997a) based on 390 kL (103 kgal) of TLM solids.

4Used sum of DSSF solids inventory plus TLM solids inventory to represent total solids inventory of
1,100 kL (290 kgal).

'Radionuclides decayed to January 1, 1994.

D3.5 ESTIMATED COMPONENT INVENTORIES FOR TANK 241-AW-104

D3.5.1 Sample-Based Solids Inventory Estimates

Two full-depth core samples were obtained from tank 241-AW-104 in June 1997. Core 204
taken from riser 13A consisted of eight complete 48 cm (19-in.) long segments. Core
recoveries varied from a low of 35 percent for the second highest segment in the solids layer
(segment 20) to as much as 93 percent for the three uppermost segments in the supernatant
(segments 15, 16, 17). Segments 1 through 14 were not taken in the supernatant layer.
Similar results were obtained for core 206, except the lowest recovery was 63 percent for the
bottom segment in the solids layer (segment 22). Core 206 was taken from riser 15A.

Based on an average drainable liquid volume for segment 18 from cores 204 and 206 of
170 mL, the total solids volume for the tank is calculated to be 885 kL (234 kgal). This is in
excellent agreement with the Hanlon (1998) solids volume (sludge + saltcake) of 874 kL
(231 kgal). The mean solid density of 1.471 g/mL is obtained by first averaging cores 204
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and 206 density values by segment and then averaging the segment averages. The analytical
solids concentrations from each segment and subsegment were statistically analyzed to
determine mean analytical solids concentrations. Less than values were assigned to those
analytes where more than half the results were found to be below the detection limit for that
analyte. The solids inventory is calculated by multiplying the mean analytical solids
concentrations by the Hanlon (1998) solids volume of 874 kL (231 kgal) and by the solids
mean density of 1.471 g/mL. The solids mean analytical concentrations and the resulting
sample-based solids inventory estimates are given in Table D3-2.

Table D3-2. Tank 241-AW-104 Solids Concentrations and
Samnple-Based Solids Inventory Estimates. (2 sheets)

Solids Mean Concentration' Samnpke-Rased Solids Invmntory

A<24 <276

Al 16,000 20,600

As <2,140 <2,760

B <1,070 . <1,380

Ba <1,070 < 1,380

Be 107 <138

Bi <2,140 <2,760

Br <587 <754

Ca <2,840 <3,650

Cd <114 <146

Ce <2,140 <2,760

C 2,380 3,060

Co <429 <551

Cr 2,050 2,630

Cu <214 <276

F 25,500 32,800

Fe 5,070 6,520
La <1,070 <1,380

Li <214 <276

Mg <2,140 <2,760

Mn 1,660 2,130

Mo <1,070 <1,380
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Table D3-2. Tank 241-AW-104 Solids Concentrations and
Sample-Based Solids Inventory Estimates. (2 sheets)

Soids Mean Concentratiou' ~Sample-Jlased $o$Jds Inventory 2

Analyte (psgfg) __ _ _k___ _ __ _ __ _

Na 1.66E+05 2.14E+05

Nd <2,140 <2,760

NO2  43,400 55,700

NO 3  65,600 84,300

Oxalate 6,820 8,770

P <4,430 <5,690

Pb <2,140 <2,760

P0 4  2,170 2,780

S 5,330 6,860

Sb <1,320 <1,690

Si 1,600 2,060

Sm <2,140 <2,760

SO 4  11,900 15,300

Sr <214 <276

Ti <214 <276

Tl <4,290 <5,510

TIC (as CO3) 47,600 61,200

TOC 6,170 7,930

U <18,400 <23,700

V <1,070 <1,380

Zn <291 <374

Zr 872 1,120

Radionucdides gigC
Total alpha 1.28 1,650

Notes:
'Based on 1997 core samples.
2Used a solids volume of 874 kL (231 kgal) and a mean solids density of 1.471 g/mL.
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D3.5.2 Sample-Based Supernatant Inventory Estimates

Based on the manual ENRAFTM waste surface level reading of 1,033 cm (406.86 cm), taken
on May 31, 1998, the total waste volume for the tank is calculated to be 4,255 kL
(1,124 kgal). The supernatant volume, calculated by subtracting the solids volume from the
total waste volume, is 3,370 kL (890 kgal). This is in excellent agreement with the Hanlon
(1998) supernatant volume of 3,361 kL (888 kgal). The analytical drainable liquid
concentrations from each segment and subsegment were statistically analyzed to determine
mean analytical drainable liquid concentrations. Less than values were assigned to those
analytes where more than half the results were found to be below the detection limit for that
analyte. The liquid inventory is calculated by multiplying the mean analytical drainable liquid
concentrations by the Hanlon (1998) supernatant volume of 3,361 kL (888 kgal). The mean
analytical drainable liquid concentrations and the resulting sample-based supernatant inventory
estimates are given in Table D3-3.

Table D3-3. Tank 241-AW-104 Drainable Liquid Concentrations and
Sample-Based Liquid Inventory Estimates. (3 sheets)

Drainabit jiqid4 Mean Samnple-Based Sopernatant
Analyte ,Concentratin ~i toy.

_____________},gmL) (g

A 7.18 24.1 .

Al 11,800 39,500

As <31.4 <106

B 21.3 71.5

Ba <15.7 <52.9

Be <1.57 <5.28

Bi <31.4 <106

Br <391 <1,320

Ca <31.4 <106

Cd <1.77 <5.95

Ce <31.4 <106

Cl 2,440 8,190

Co <6.28 <21.1

Cr 31.6 106

Cu <3.16 <10.6

F 707 2,370

Fe <15.7 <52.9
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Table D3-3. Tank 241-AW-104 Drainable Liquid Concentrations and
Sample-Based Liquid Inventory Estimates. (3 sheets)

Drainwable I qi enSampsic-ased Supernaan
Analyte Concentratin nveutoryf

K 7,030 23,600

La <15.7 <52.9

Li <3.14 <10.6

Mg <31.4 <106

Mn <3.65 <12.3

Mo 29.3 . 98.4

Na 99,100 3.33E+05

Nd <31.4 <106

Ni <6.31 <21.2

NO2  44,400 - 1.49E+05

NO3  73,200 2.46E+05

Oxalate <456 <1,530

P 338 1,140

Pb <31.4 <106

P0 4  485 1,630

S 520 1,750

Sb <18.9 <63.4

Si 100 337

Sm <31.4 <106

SO4  758 -2,550

Sr <3.14 <10.6

Ti <3.14 <10.6

Ti <62.8 <211

TIC (as C0 3 ) 34,500 1.16E+05

TOC 3,840 12,900

U <157 <527

V <15.7 <52.9

Zn 4.25 14.30

Zr <4.25 <14.3
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Table D3-3. Tank 241-AW-104 Drainable Liquid Concentrations and
Sample-Based Liquid Inventory Estimates. (3 sheets)

Drainable LdqpuId Mean Sampnle-Based Supernan
Analy.. Co...ntration. I.vent.r-

Radionucdides 'pCi/tm Ci
Total alpha <0.00473 <15.9

90Sr o.0O7793 26.2
o~ .008763 29.4

ms4.543 15,300
294Pu1.63E-05 3  0.0548

2Am< 4.72E-043 <1.59

'Based on 1997 core samples.
2Used a supernatant volume of 3,361
3Based on 1994 grab samples.

kgal (888 kgal).

D3.5.3 Sample-Based Total Inventory Estimates

Sample-based total inventory estimates, shown in Table D3-4, are calculated by summing the
sample-based solids inventory estimates from Table D3-2 and the sample-based supernatant
inventory estimates from Table D3-3. The engineering-based and HDW model-based
inventory estimates are shown for comparison.

Table D3-4. Tank 241 -AW-104 Total Inventory Estimates. (3 sheets)

- .. Eng..eri..-Based ' P
Selids ,Snpernatant uTota4 Inventory' Inventory

Analyte 'k)(kg) (kg) ' (kg). (kg)

Ag <276 24.1 <300 N/A n/r

Al 20,600 39,500 60,100 26,200 75.5

As <2,760 <106 <2,860 N/A n/r

B <1,380 71.5 <1,450 N/A n/r

Ba <1,380 <52.9 <1,430 N/A n/r

Be <138 <5.28 <143 N/A n/r

D-15

- Notes:



HNF-SD-WM-ER-453 Rev. 1

Table D3-4. Tank 241-AW-104 Total Inventory Estimates. (3 sheets)

Saple-Based lay e _try __Engineerielased H1W

$hidv Siipernawnt T'th 7 Inveintoy. ... ntory

Analyte (ks. g (kg (kg) Ck)(g

Bi <2760 <106 <2,860 N/A 0.422

Br <754 <1,320 <2,070 N/A nir

Ca <3,650 <106 <3,760 N/A 8,190

Cd <146 <5.95 <152 N/A nit

Ce <2,760 <106 <2,860 N/A n/r

Cl 3,060 8,190 11,300 4,070 554

Co <551 <21.1 <572 N/A n/r

Cr 2,630 106 2,740 N/A 1,620

Cu <276 <10.6 <286 N/A n/r

F 32,800 2,370 35,200 3,780 1,910

Fe 6,520 <52.9 <6,580 39,800 40,200

K NA 23,600 n/a -11,500 1,190

La <1,380 <52.9 <1,430 N/A 0.00397

Li <276 <10.6 <286 N/A n/t

Mg <2,760 <106 <2,860 N/A nir

Mn 2,130 <12.3 <2,150 N/A 1,280
Mo <1,380 98.4<1,480 N/A nlr

Na 2.14E+05 3.33E+05 5.47E+05 1.57E+05 60,000

Nd <2,760 <106 <2,860 N/A nit

Ni NA<12naNA2,810

NO2  55,700 1.49E+05 2.05E+05 75,200 1,960

NO3  84,300 2.46E+05 3.30E+05 1.09E+05 62,600

Oxalate 8,770 <1,530 <10,300 N/A 0.00329

P <5,690 1,140 <6,830 N/A nit

Pb <2,760 <106 <2,860 N/A 35.3

P0 4  2,780 1,63_______4,420 4,160 25,600

S 6,860 1,750 8,600 N/A n/t

Sb <1,690 <63.4 <1,750 N/A nit

Si 260 372,400 N/A 3.88

Sm <2,760 <106 _____<2,860 N/A nit
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Table D3-4. Tank 241-AW-104 Total Inventory Estimates. (3 sheets)

Sapk>-Bnsed 1 nve Eoy'lngineering-Based HBUW
$0hids. Supernatant' TptaI Inventory Inventory

SO 4  15,300 2,550 17,900 128 1,550

Sr <276 <10.6 <286 N/A 0

Ti <276 <10.6 <286 N/A n/r

Ti <5,510 <211 <5,720 N/A n/r

TIC (as GO 3) 61,200 1.16E+05 1.77E+05 20,500 36,000

TOG 7,930 12,900 20,900 N/A 1,940

U <23,700 <527 <24,200 N/A 8,500

V <1,380 <52.9 <1,430 N/A n/r

Zn <374 14.3 <389 N/A n/r

Zr 1,120 <14.3 <1,140 N/A 1,600

Radionutlides Ci C_______C____Ci___C_

Total alpha 1,650 <15.9 <1,670 N/A n/r

90Sr N/A 26.22 n/a 1,240 282

44sN/A 29.42 n/a N/A 0.749

msN/A 15,3002 n/a 2.61E+05 518
294PuN/A 0.05482 n/a N/A 1,150

2AmN/A <1.592 n/a N/A 0.450

Notes:
N/A =
n/a =
n/r =

not available
not applicable
not reported

'Based on 1997 core samples.
2 Based on 1994 grab samples.

D3.5.4 Estimated Radionuclide Inventory Estimates

The core samples from tank 241-AW-104 were not analyzed for individual radionuclides. In
addition, results for only several radionuclides, shown in Table D3-3, were obtained from the
1994 grab samples. In this section, inventories for several radionuclides are reestimated using
different data sources.
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Uranium isotopes are estimated using the sample-based total uranium inventory of 24,200 kg
from Table D3-4 and the isotopic ratios from the HDW estimate for tank 241-AW-104.
Although the total uranium sample-based value is a non-detect value, it is taken as an upper
bound estimate. The calculation of the uranium inventories is provided in Table D3-5.

Table D3-5. Uranium Isotopes Inventory Calculation for Tank 241-AW-104.

Speciflk Adivity ____Mde \ aue djVstCd ValuCs

2U 21.40 1.29E-07 0.00276 3.67E-07 0.00786

"U 0.009680 7.30E-04 0.00707 0.00208 0.0201

4U 0.006249 0.660 4.12 1.88 11.8

3U 2.162E-06 72.5 0.157 207 0.447

23U 6.470E-05 5.25 0.339 15.0 0.968
238U 3.362E-07 8,420 2.83 24,000 8.07

Total n/a 8,500 7.46 24,200 21.3

Notes:
HDW = Hanford Defined Waste

'Agnew et at. (1997a)
2UTOTA (in kg) value from Table D3-4. Other uranium isotope data are calculated by ratio from HDW
values.

Plutonium, americium, and curium isotopes are considered to be significant alpha contributors,
and are calculated by ratio from HDW values using the analytical results for total alpha
activity. The sample-based total alpha activity for the tank from Table D3-4 is 1,670 Ci.
Table D3-6 shows how plutonium, americium, and curium isotope inventories are calculated.
Subtracting the inventory for all uranium isotopes (Table D3-5) from the inventory for all
alpha-emitting radionuclides yields an estimate for the net alpha inventory. Inventories for the
non-uranium alpha contributors can be calculated by ratio from the HDW isotopic values.
Finally, 241Pu (not an alpha emitter) can be calculated from the HDW estimate using the ratio
to another plutonium isotope (239P is used).
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Table D3-6. Inventory Calculation for Non-Uranium Alpha Contributors for
Tank 241-AW-104.

HOW ModeI Jxwent6ry Adusted Inventry
AlphawCwtittr C)C)

UTOTAL 7.46 21.3

Total alpha 1,270 1,670

Net alpha (Non-uranium) 1,260 1,650

23Pu 109 142

239Pu 882 1,150
24Pu 268 350
241Pu3 11,100 14,500

22Pu 0.0415 0.0542

Am 0.450 0.588

2 3Am 7.53E-05 9.83E-05

2Cm 0.00204 0.00267

23Cm 3.22E-04 4.20E-04
2 "Cm 0.00153 0.00202

Notes:
HDW = Hanford Defined Waste

'Agnew et al. (1997a)
2The adjusted inventory was calculated by ratio from HDW values.
'Not an alpha emitter. The calculation was based on the HDW ratio of "Pu to 2"

9 Pu.

The adjusted radionuclide inventories calculated in this section, the engineering-based 9OSr and
137 CS inventories from Table D3-4, and unmodified HDW model inventories for the remainder
of the radionuclides are used as the best-basis estimates.

D4.0 DEFINE THE BEST-BASIS AND ESTABLISH COMPONENT INVENTORIES

Information about chemical, radiological, and/or physical properties is used to perform safety
analyses, engineering evaluations, and risk assessments associated with waste management
activities, as well as regulatory issues. These activities include overseeing tank farm
operations and identifying, monitoring, and resolving safety issues associated with these

D-19



HNF-SD-WM-ER-453 Rev. 1

operations and with the tank waste. Disposal activities involve designing equipment,
processes, and facilities for retrieving waste and processing it into a form suitable for
long-term storage or disposal.

Chemical and radiological inventory information is generally derived using one of three
approaches: 1) component inventories are estimated using the results of sample analyses,
2) component inventories are estimated using the HDW model based on process knowledge
and historical information, or 3) a tank-specific process estimate is made based on process
flowsheets, reactor fuel data, essential material use, and other operating data. The information
derived from these different approaches is often inconsistent.

An effort is under way to provide waste inventory estimates that will serve as standard
characterization source terms for the various waste management activities (Hodgson and
LeClair 1996). As part of this effort, available information about tank 241-AW-104 was
evaluated and a best-basis inventory was established. The following information was used as
part of this evaluation:

0 Analytical data from two core samples obtained in 1997 (Steen 1997) and two
supernatant and one sludge grab sample obtained in September 1994 (Rollison
1995).

* Statistical analysis of the analytical data from the two 1997 core samples and core
sample profiles from the 1997 sampling event.

* Analytical data from 242-A Evaporator/Crystallizer Fiscal Year 1985 Campaign
Run 85-1 Post-Run Document (Pontious 1985).

* Inventory estimates generated from the HDW model (Agnew et al. 1997a).

Once the best-basis inventories were determined, the hydroxide inventory was calculated by
performing a charge balance with the valences of other analytes. The charge balance approach
is consistent with that used in Agnew et al. (1997a).

The best-basis inventory for tank 241-AW-104 is presented in Tables D4-1 and D4-2. The
inventory estimates for most of the chemical components are based on sample results. For
other chemicals, inventory results are based on a combination of sample results, an
engineering assessment, and/or HDW model results. Where no sampling or engineering
estimate exists, the HDW model results were used. Finally, inventories for a few components
are revised based on process knowledge. The inventory values reported in Tables D4-1 and
D4-2 are subject to change. Refer to the Tank Characterization Database for the most current
inventory values.

Best-basis tank inventory values are derived for 46 key radionuclides (as defined in Section 3.1
of Kupfer et al. 1997). Often, waste sample analyses have only reported 9*Sr, "Cs, 2391240pU,
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and total uranium (or total beta and total alpha), while other key radionuclides such as 6Co,
99 Tc, 1291, '54Eu, '55Eu, and 2 4 1Am have been infrequently reported. For this reason, most of
the 46 key radionuclides had to be derived by computer models. These models estimate
radionuclide activity in batches of reactor fuel, account for the split of radionuclides to various
separations plant waste streams, and track their movement with tank waste transactions. These
computer models are described in Kupfer et al. (1997), Section 6.1 and in Watrous and
Wootan (1997). Model-generated values for radionuclides in any of the tanks are reported in
the HDW, Rev. 4, model results (Agnew et al. 1997a). The best-basis value for any one
analyte may be either a model result or a sample or engineering assessment-based result if
available. For a discussion of typical error between model-derived values and sample-derived
values, see Kupfer et al. (1997), Section 6.1.10.

Table D4-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-AW-104 (Effective May 31, 1998). (2 sheets)

Total
inventory ai

Analyte 7k ikg) (S,, M,' ', __r C)________mm ___n_

Al 60,100 S
Bi 0 E Bismuth is relatively insoluble in the

_________________________supernatants added to this tank.

Ca 3,760 S/E Upper-bound limit.
Cl 11,300 S
TIC as CO3  1.77E+05 S
Cr 2,740 S
F 35,200 S
Fe 6,580 5

Hg 0 E Simpson (1998).

K 24,600 S/M Used TLM solids inventory and
__________ _____________________sample-based liquid inventory.

La 0 E No evidence of 224 waste in this tank.

Mn 2,150 S
Na 5.47E+05 S
Ni 2,810 M ________________

NO2  2.05E+05 S ________________

NO3  3.30E+05 S ________________

OHTOTAL 2.31E+05 C _______________

Pb 35.3 M _______________

P0 4 4,420 S ________________
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Table D4-1. Best-Basis Inventory Estimates for Nonradioactive Components in
Tank 241-AW-104 (Effective May 31, 1998). (2 sheets)

Total
inventory ai

Analyte (kcg) y 1 rC COniUient
Si 2,400 S

SO4  17,900 S _________________

Sr 0.0297 E Assumed "Sr is 30 percent of total
strontium.

TOC 20,900 S
UTOTAL 24,200 S/E Upper-bound limit.

Zr 1,140 S/E _________ _____

Notes:
S =sample base, M=HDW model-based (Agnew et al. 1997a), E=engineering assessment-based, and
C=calculated by charge balance; includes oxides as "hydroxide" not including CO,, NO, NO3, PO4, SO4,
and SiO,..

Table D4-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AW-104, Decayed to January 1, 1994 (Effective May 31, 1998). (3 sheets)

~TotaV

inveutfiry a

SH 0.741 M

'C 0.0607 M
59 Ni 0.00582 M

*Co 0.138 M
63 Ni 0.618 M

79Se 0.00687 M

_____r ___1,240 E

___Y _____1,240 E Based on "Sr data.
93 Zr 0.0334 M
93mNb 0.0236 M

"Tc 179 E
1'Ru 9.78 M
l3'"Cd 0.188 M
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Table D4-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AW-104, Decayed to January 1, 1994 (Effective May 31, 1998). (3 sheets)

Total
inventory Rahs

Ana___y___ (CI) (S, M1 r )Comn

usb1.96 M

26n0.0105 M

129I 8.57E-04 M

"4s0.749 M

____Cs ____261,000 E

l3 7'"Ba 247,000 E Referenced to '"Cs.

"'m24.2 M

s2u0.0279 M

* Eu1.66 M

isu4.1 M

2
6 Ra 2.67E-07 M

2nc1. 66E-06 M

"8Ra 5.71E-04 M

-22Th1.33E-05 M

"'a7.39E-06 M

..5..84E-05 M

2U0.00786 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

2U0.0201 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

*U11.8 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

3U0.447 S/E/M Used engineering-based total uranium
inventory and HDW isotopic ratios.

2U 0.968 S/E/M Used engineering-based total uranium

inventory and HDW isotopic ratios.

17 Np 0.00176 M
38u142 S/E/M Used sample-based net alpha inventory

and HDW isotopic ratios.

3U8.07 S/E/M Used engineering-based touranium
___________ _________ _____________inventory and HDW isotopic ratios.
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Table D4-2. Best-Basis Inventory Estimates for Radioactive Components in
Tank 241-AW-104, Decayed to January 1, 1994 (Effective May 31, 1998). (3 sheets)

Tota4
Ana-',e (S M, .r ___Cmmen_

2"Pu 1,150 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

* u350 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

* m0.588 S/E/M Used sample-based net alpha inventory
and H-DW isotopic ratios.

* u14,500 S/ElM Used sample-based net alpha inventory
and HDW isotopic ratios.

a2m0.00267 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

"%0.0542 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

" 3Am 9.83E-05 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

"3m4.20E-04 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

2 3Cm 0.00202 S/E/M Used sample-based net alpha inventory
and HDW isotopic ratios.

Notes:
S = sample-based, M = HDW model-based (Agnew et al. 1997a) and E=engineering assessment-based.
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APPENDIX E

BIBLIOGRAPHY FOR TANK 241-AW-104

Appendix E is a bibliography that supports the characterization of tank 241-AW-104. This
bibliography represents an in-depth literature search of all known information sources that
provide sampling, analysis, surveillance, modeling information, and processing occurrences
associated with tank 241-AW-104 and its respective waste types.

The references in this bibliography are separated into three categories containing references
broken down into subgroups. These categories and their subgroups are listed below.

I. NON-ANALYTICAL DATA

Ia. Models/Waste Type Inventories/Campaign Information
Ib. Fill History/Waste Transfer Records
Ic. Surveillance/Tank Configuration
Id. Sample Planning/Tank Prioritization
le. Data Quality Objectives/Customers of Characterization Data

II. ANALYTICAL DATA - SAMPLING OF TANK WASTE AND WASTE TYPES

Ila. Sampling of Tank 241-AW-104
IIb. Sampling of 242-A Evaporator Streams

III. COMBINED ANALYTICAL/NON-ANALYTICAL DATA

IIIa. Inventories Using Both Campaign and Analytical Information
IIb. Compendium of Existing Physical and Chemical Documented Data Sources

The bibliography is broken down into the appropriate sections of material with an annotation at
the end of each reference describing the information source. Most information listed below is
available in the Lockheed Martin Hanford Corporation Tank Characterization and Safety
Resource Center.
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NON-ANALYTICAL DATA

Ia. Models/Waste Type Inventories/Campaign Information

Jungfleisch, F. M., and B. C. Simpson, 1993, Preliminary Estimation of the
Waste Inventories in Hanford Tanks Through 1980, WHC-SD-WM-TI-057
Rev. OA, Westinghouse Hanford Company, Richland, Washington.

* A model based on process knowledge and radioactive decay estimations
using ORIGEN for different compositions of process waste streams
assembled for total, solution, and solids compositions per tank.
Assumptions about waste/waste types and solubility parameters and
-constraints are also given.

Ib. Fill History/Waste Transfer Records

Agnew, S. F., R. A. Corbin, T. B. Duran, K. A. Jurgensen, T. P. Ortiz, and
B. L. Young, 1997, Waste Status and Transaction Record Summary
(WSTRS) Rev. 4, LA-UR-97-3 11, Rev. 0, Los Alamos National Laboratory,
Los Alamos, New Mexico.

* Contains spreadsheets showing all available data on tank additions and
transfers.

Koreski, G. M., 1997, Double-Shell Tank Inventory and Material Balance Report
for April, 1998, (internal letter 7A140-98-024 to Distribution) Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

* Letter contains tank transfer data and tank inventory information for all
double shell tanks.

Ic. Surveillance/Tank Configuration

Lipnicki, J., 1997, Waste Tank Risers Available for Sampling,
HNF-SD-RE-TI-710, Rev. 4, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

* Document identifies riser locations for each tank. An estimate of the risers
available for sampling is also included.
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Salazar, B. E., 1994, Double-Shell Underground Waste Storage Tanks Riser
Survey, WHC-SD-RE-TI-093, Rev. 4, Westinghouse Hanford Company,
Richland, Washington.

* Document shows tank riser locations in relation to tank aerial view as well
as a description of riser and its contents.

Tran, T. T, 1993, Thermocouple Status Single-Shell & Double-Shell Waste Tanks,
WHC-SD-WM-TI-553, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

* Document contains riser and thermocouple information for Hanford Site
waste tanks.

Id. Sample Planning/Tank Prioritization

Benar, C. J., 1997, Tank 241-AW-104 Push Mode Core Sampling and Analysis
Plan, WHC-SD-WM-TSAP-139, Rev. OA, Lockheed Martin Hanford
Corporation, Richland, Washington.

* Document identifies characterization objectives pertaining to sample
collection, laboratory analytical evaluation, and reporting requirements push
mode core samples from tank 241-AW-104.

Brown, T. M., J.. W. Hunt, and L. J. Fergestrom, 1998, Tank Characterization
Technical Sampling Basis, HNF-SD-WM-TA-164, Rev. 4, Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

* Document- summarizes the technical basis for characterizing tank waste and
assigns a priority number to each tank.

DOE-RL, 1996, Recommendation 93-5 Implementation Plan, DOE/RL-94-0001,
Rev. 1, U.S. Department of Energy, Richland, Washington.

* Document describes of the organic solvents issue and other tank issues.

Ecology, EPA, and DOE, 1997, Hanford Federal Facility Agreement and Consent
Order, as amended, Washington State Department of Ecology,
U.S. Environmental Protection Agency, and U.S. Department of Energy,
Olympia, Washington.
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* Document contains agreement between the U.S. Environmental Protection
Agency, U.S. Department of Energy, and Washington State Department of
Ecology that sets milestones for completing work on the Hanford Site tank
farms.

EPA, 1990, "Identification and Listing of Hazardous Wastes, " 40 CFR 261,
U.S. Environmental Protection Agency, Washington, D.C.

* Document identifies and lists hazardous waste, and defines procedures for
determining if a waste should be classified as hazardous.

Grimes, G. W., 1977, Hanford Long-Term Defense High-Level Waste
Management Program Waste Sampling and Characterization Plan,
RHO-CD-137, Rockwell Hanford Operations, Richland, Washington.

* Document contains plan for characterizing waste, short- and long-term
goals, tank priority, analysis needs, estimates of analyte concentrations per
waste type, and a characterization flowsheet.

Halgren, D. L., 1991, Double-Shell Tank Waste Analysis Plan,
WHC-SD-WM-EV-053, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

* Document outlines the methods for sampling and analysis needed to meet
specific data requirements.

Homi, C. S., 1996, Vapor Sampling and Analysis Plan, WHC-SD-WM-TP-335,
Rev. 1G, Westinghouse Hanford Company, Richland, Washington.

* Document contains vapor sampling and analysis procedure for 200 Area
Tanks.

Loll, C. M. 1993, 242-A Evaporator Waste Analysis Plan,
WHC-SD-WM-EV-060, Rev. 2, Westinghouse Hanford Company,
Richland, Washington.

* Document contains short- and long-term goals and analysis needs for the
242-A Evaporator.

Noorani, Y. G. and G. W. Ryan, 1997, Tank Waste Remediation System Basis for
Interim Operation, HNF-SD-WM-BIO-001, Rev. 0, Duke Engineering and
Services Hanford for Fluor Daniel Hanford Inc., Richland, Washington.
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* Document establishes a basis for Tank Waste Remediation System facilities
and operations required for the storage management of high-level radioactive
waste, current and future.

Public Law 101-510, 1990, "Safety Measuresfor Waste Tanks at Hanford Nuclear
Reservation, " Section 3137 of National Defense Authorization Act for Fiscal
Year 1991.

* Document creates the Safety Watch List for the Hanford Site tank farms.

Winkelman, W. D., M. R. Adams, T. M. Brown, J. W. Hunt, D. J. McCain,
L. J. Fergestrom, 1997, Fiscal Year 1997-1998 Waste Information
Requirements Document, HNF-SD-WM-PLN-126, Rev. OA, Lockheed
Martin Hanford Corp. for Fluor Daniel Hanford, Inc., Richland,
Washington.

* Document contains Tri-Party Agreement (Ecology et al. 1996)and DNFSB
requirement-driven TWRS Characterization Program information.

le. Data Quality Objectives (DQO) and Customers of Characterization Data

Bauer, R. E., and L. P. Jackson, 1997, Data Quality Objective to Support
Resolution of the Flammable Gas Safety Issue, HNF-SD-WM-DQO-004,
Rev. 3, Duke Engineering & Services Hanford, Inc. For Fluor Daniel
Hanford, Inc., Richland, Washington.

* Document contains flammable gas program data needs, list of tanks to be
evaluated, decision thresholds, and decision logic flow diagram.

Carothers, K. G., 1994, Data Quality Objectives for the Waste Compatibility
Program, WHC-SD-WM-DQO-001, Rev. 1, Westinghouse Hanford
Company, Richland, Washington.

* Document contains requirements for addressing compatibility issues usually
associated with waste transfers.

Cash, R. J., 1996, Application of "Flammable Gas Tank Safety Program: Data
Requirements for Core Sampling Analysis Developed Through the Data
Quality Objective Process", Rev. 2, (internal memorandum -79300-96-028,
to S. J. Eberlein, July 12), Westinghouse Hanford Company, Richland,
Washington.

* Letter identifies 241-AW-104 to use the retained gas sampling system.
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Dodd, R. A., 1994, 242-A Evaporator Campaign 95-1 Waste Compatibility
Assessment of Tank 241-AW-103 and 241-AW104 Waste with Tank
241-AP-107 Waste, (internal letter 7CF10-042-094, to W. E. Ross,
October 19), Westinghouse Hanford Company, Richland, Washington.

* Letter uses chemical analysis data for compatibility assessment.

Dukelow, G. T., J. W. Hunt, H. Babad, and J. E. Meacham, 1995, Tank Safety
Screening Data Quality Objective, WHC-SD-WM-SP-004, Rev. 2,
Westinghouse Hanford Company, Richland, Washington.

* Document outlines logic for determining whether tanks are under safe
operating conditions.

Fowler, K. D., 1995, Data Quality Objectivesfor Tank Farms Waste
Compatibility Program, WHC-SD-WM-DQO-001, Rev. 1, Westinghouse
Hanford Company, Richland, Washington.

* Document contains waste transfer compatibility program data needs, list of
tanks to be evaluated, decision thresholds, and decision logic flow diagram.

Mulkey, C. H. and M. S. Miller, 1997, Data Quality Objectives for Tank Farms
Waste Compatibility Program, WHC-SD-WM-DQO-001, Rev. 2, Lockheed
Martin Hanford Corp. For Fluor Daniel Hanford, Inc., Richland,
Washington.

* Document contains requirements for addressing compatibility issues usually
associated with waste transfers.

Sutey, M' J., 1994, Tank Farm Waste Compatibility Program,
WHC-SD-WM-OCD-015, Rev. OA, Westinghouse Hanford Company,
Richland, Washington.

* Document presents waste compatibility criteria and the process for assessing
compatibility of wastes or waste mixtures.

I. ANALYTICAL DATA - SAMPLING OF TANK WASTE AND WASTE TYPES

ha. Sampling of Tank 241-AW-104

Allison, J. M., 1984, Technology Support for Evaporator Campaign 84-4,
(internal letter 65611-84-075 to N. L. Pontious, May 22), Rockwell
International, Richland, Washington.
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* Letter contains historical sample analysis results of tanks to be mixed in
support of 242-A Evaporator Run 84-4 including tank 241-AW-104.

Certa, P. J., 1985, 242-A Evaporator/Crystallizer FY 84 Campaign Run 84-3 Post
Run Document, SD-WM-PE-018, Rev. 0, Rockwell Hanford Operations,
Richland, Washington.

* Document contains historical sample analysis results for waste associated
with the 242-A Evaporator including results from tank 241-AW-104.

Herting, D. L., 1980, Analyses of Samples from Tank 107-AN and 104-AW,
(internal letter 65453-80-298 to D. R. Groth, October 10), Rockwell
International, Richland, Washington.

. Letter contains historical sample analysis results.

Jansky, M. T., 1984, Additional Laboratory Support for Run 84-4, (internal letter
65453-84-098, to N. L. Pontious, April 6), Rockwell International,
Richland, Washington.

* Letter contains historical boildown and viscosity versus temperature data
from 101-AW sample for 242A Evaporator Run 84-4

Jansky, M. T. And S. G. Metcalf, 1982, Complexed Liquor Analysis and Thermal
Degradation of Complexants, (internal letter 65453-82-345 to J. R. Wetch,
September 20), Rockwell International, Richland, Washington.

* Letter contains historical sample analysis results.

Kelly, M. G., 1986, 242-A Evaporator/Crystallizer FY 1986 Campaign Run 86-2
Post Run Document, SD-WM-PE-028, Rev. 0, Rockwell International,
Richland, Washington.

* Document contains historical sample analysis results as applicable to the
242-A Evaporator including tank 241-AW-104.

Mauss, B. M., 1986, 86-3 Evaporator Campaign: Laboratory Analysis Data,
(internal letter 65453-86-060, to R. T. Kimura, April 29), Rockwell
International, Richland, Washington.

* Letter contains historical sample analysis results for 104-AW for Evaporator
Run 86-3.
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Mauss, B. M., 1984, Chemical Compositions of 102-AY, 101-AW, 105-AN, and
104-AW, (internal letter 65453-84-348 to E. G. Gratny, November 9),
Rockwell International, Richland, Washington.

* Letter contains historical sample analysis results.

Metcalf, S. G., 1982, Technology Transfer of Methodology to Determine 99Tc in
Hanford Defense Waste, (internal letter 65452-82-183 to S. A. Catlow,
September 30), Rockwell International, Richland, Washington.

* Letter contains historical sample analysis results.

Rollison, M. D., 1995, Tank 241-A W-104 Results, (internal letter 75970-95-034 to
L. A. Tusler, June 21), Westinghouse Hanford Company, Richland,
Washington.

* Letter report contains September 1994 supernatant sample analysis results.

Steen, F. H., 1997, Tank 241-AW-104, Cores 204 and 206 Analytical Results for
the Final Report, HNF-SD-WM-DP-264, Rev. 0, Waste Management of
Hanford, Inc. for Fluor Daniel Hanford Inc., Richland, Washington.

* Document contains sample analysis results from June 1997 core sampling
event.

Ilb. Sampling 242 A-Evaporator Waste Streams

Gough, G. L., 1988, 242-A Evaporator/Crystallizer Fiscal Year 1987 Campaign
Run 87-1 Post-Run Doc., SD-WM-PE-034, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

* Document contains historical sample analysis results as applicable to the
242-A Evaporator.

Jansky, M. T., 1984, Feeds for 242A Evaporator Run 84-4, (internal letter
65453-84-092, to N. L. Pontious, April 3), Rockwell International,
Richland, Washington.

* Letter contains historical sample analysis results and boildown data of
samples tested in support of 242-A Evaporator Run 84-4.
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Jones, T. E., 1997, Tank Characterization Report for Double-Shell Tank
241-AW-101, WHC-SD-WM-ER-470, Rev. OA, Lockheed Martin Hanford
Corp., for Fluor Daniel Hanford Inc., Richland, Washington.

* Document contains information on 242-A Evaporator waste and PL2 waste.

Mauss, B. M., 1986, 242-A Evaporator Campaign 86-1: Laboratory Analysis,
(internal letter 65453-86-023, to R. T. Kimura, February 20), Rockwell
International, Richland, Washington.

* Letter contains historical sample analysis results and X-ray analysis of solids
from samples.

Mauss, B. M., 1986, 86-5 Evaporator Campaign: Laboratory Analysis of
Samples, (internal letter 65453-86-114 to J. C. Starr, September 18),
Rockwell International, Richland, Washington.

* Letter contains historical sample analysis results of slurry and feed samples
taken for 86-5 evaporator campaign.

Mauss, B. M., 1985, 242-A Evaporator Run 85-1: Laboratory Results and
Chemical Analysis, (internal letter 65453-85-010 to N. L. Pontious,
January 16), Rockwell International, Richland, Washington.

* Letter contains historical sample analysis results of slurry and feed samples
taken for 85-1 evaporator campaign.

Pontious, N. L., 1984, 242-A Evaporator/Crystallizer FY '84 Campaign Run 84-4
Post Run Document, SD-WM-PE-017, Rev. 0, Rockwell Hanford
Operations, Richland, Washington.

* Document contains historical sample analysis results.

Pontious, N. L., 1985, 242-A Evaporator/Crystallizer Fiscal Year 1985 Campaign
Run 85-1 Post-Run Document, SD-WM-PE-019, Rev. 0, Rockwell Hanford
Operations, Richland, Washington.

a Document contains historical sample analysis results.

Starr, J. C., 1987, 242-A Evaporator/Crystallizer Fiscal Year 1986 Campaign
Run 86-5 Post-Run Document, SD-WM-PE-032, Rev. 0, Rockwell Hanford
Operations, Richland, Washington.
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* Document contains historical sample analysis results as applicable to the
242-A Evaporator.

IIL COMBINED ANALYTICAL/NON-ANALYTICAL DATA

Ila. Inventories from Campaign and Analytical Information

Agnew, S. F., J. Boyer, R. A. Corbin, T. B. Duran, J. R. Fitzpatrick,
K. A. Jurgensen, T. P. Ortiz, and B. L. Young, 1997, Hanford Tank
Chemical and Radionuclide Inventories: HDW Model Rev. 4,
LA-UR-96-3860, Rev. 0, Los Alamos National Laboratory, Los Alamos,
New Mexico.

* Document contains waste type summaries and primary chemical
compound/analyte and radionuclide estimates for sludge, supernatant, and
solids.

Brevick, C. H., J. L. Stroup, and J. W. Funk, 1997, Historical Tank Content
Estimate for the Southeast Quadrant of the Hanford 200 Areas,
WHC-SD-WM-ER-350, Rev. 1, Fluor Daniel Northwest, Inc., Richland,
Washington.

* Document contains summary information from the supporting document as
well as in-tank photo collages and the historical inventory estimates.

Schmittroth, F. A., 1995, Inventories for Low-Level Tank Waste,
WHC-SD-WM-RPT-164, Rev. 0, Westinghouse Hanford C6mpany,
Richland, Washington.

* Document contains a global inventory based on process knowledge and
radioactive decay estimations using ORIGEN2. Pu and U waste
contributions are taken at 1 percent of the amount used in processes. Also
compares information on Tc-99 from both ORIGEN2 and analytical data.

IIb. Compendium of Data from Other Physical and Chemical Sources

Brevick, C. H., J. L Stroup. and J. W. Funk, 1997, Supporting Document for the
Southeast Quadrant Historical Tank Content Estimate Report for AW-Tank
Farm (Volume I and II), HNF-SD-WM-ER-316, Rev. 1, Fluor Daniel
Northwest, Inc., Richland, Washington.
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* Document summarizes historical information such as waste history,
temperature profiles, psychometric data, tank integrity, inventory estimates
and tank level history.

Jones, T. E., R. T. Winward, and M. J. Kupfer, 1997, Tank Characterization
Report for Double-Shell Tank 241-AW-104, WHC-SD-WM-ER-453,
Rev. OA, Westinghouse Hanford Company, Richland, Washington,

* Document contains the best-basis inventory for double-shell tank
241-AW-104.

Brevick, C. H., L. A. Gaddis, and E. D. Johnson, 1995, Tank Waste Source
Term Inventory Validation, Vol I & II., WHC-SD-WM-BR-400, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

* Document contains a quick reference to sampling information in spreadsheet
or graphical form for 23 chemicals and 11 radionuclides for all the tanks.

De Lorenzo, D. S., A. T. DiCenso, D. B. Hiller, K. W. Johnson,
J. H. Rutherford, D. J. Smith, and B. C. Simpson, 1994, Tank
Characterization Reference Guide, WHC-SD-WM-TI-648, Rev. 0,
Westinghouse Hanford Company, Richland, Washington.

* Document summarizes issues surrounding characterization of nuclear wastes
stored in Hanford Site waste tanks.

Hanlon, B. M., 1998, Waste Tank Summary Report for Month Ending May 31,
1998, WHC-EP-0182-122, Lockheed Martin Hanford Corp. for Fluor
Daniel Hanford, Inc., Richland, Washington.

* Document contains a monthly summary of the following: fill volumes,
Watch List tanks, occurrences, integrity information, equipment readings,
equipment status, tank location, and other miscellaneous tank information.

Husa, E. I., 1993, Hanford Site Waste Storage Tank Information Notebook,
WHC-EP-0625, Westinghouse Hanford Company, Richland, Washington.

* Document contains in-tank photographs and summaries on the tank
description, leak detection system, and tank status.

Husa, E. I., 1995, Hanford Waste Tank Preliminary Dryness Evaluation,
WHC-SD-WM-TI-703, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.
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* Document assesses relative dryness between tanks.

LMHC, 1998, Tank Characterization Database, July 1998, Internet at
http://twins.pnl.gov:8001/TCD/main.html, Lockheed Martin Hanford Corp.
for Fluor Daniel Hanford, Inc., Richland, Washington.

* Database contains analytical data for tank 241-AW-104 and all tanks.

Shelton, L. W., 1996, Chemical and Radionuclide Inventory for Single- and
Double-Shell Tanks, (internal letter 74A20-96-30 to D. J. Washenfelder,
February 28), Westinghouse Hanford Company, Richland, Washington.

* Letter report contains a tank inventory estimate based on analytical
information.

Van Vleet, R. J., 1993, Radionuclide and Chemical Inventories for the Double-
Shell Tanks, WHC-SD-WM-TI-543, Rev. 1, 1993, Westinghouse Hanford
Company, Richland, Washington.

* Document contains selected sample analysis tables before 1993 for double
shell tanks.
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